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MASSIVE HYPERTROPHY OF THE HEART 
WITH SPECIAL REFERENCE TO BERNHEIM’S SYNDROME 
By LLOYD R. EVANS, M.D. 


U.S. PUBLIC 


HEALTH SERVICE RESEARCH FELLOW 


AND 


PAUL D. WHITE, M.D. 


CLINICAL PROFESSOR Ol 


MEDICINE, HARVARD MEDICAI 


SCHOOL 


BOSTON, MASSACHUSETTS 


Krom the Massachusetts General Hospital) 


\lassive the heart 
provides interesting material for the 
study of the 
and the 
ure in advanced heart disease. In his 
monograph, published in 1926, Cabot 
pointed out the relationship of etiol- 
egy to heart 
left and right 
been realized for many years prior to 
\s early as 1728 Lan- 
the 
right-sided failure, and later, in 


hypertrophy of 


etiology of enlargement 
pathogenesis of cardiac fail- 


size. The concepts of 


ventricular failure had 


that, however. 
cisi’ described consequences of 
1832, 
published his ideas on the symp- 
tomatology of left ventricular failure. 
The facts that both chambers may fail 
simultaneously and that failure is usu- 
ally preceded by hypertrophy are also 
accepted axioms of cardiology. 

ln 1910 Bernheim' suggested an ex- 
ception to the rule that the signs of 
right ventricular failure follow hyper- 


trophy of the right myocardium, and 
in 1915° he amplified his thoughts on 
the matter. He believed that the syn- 


drone of right ventricular failure with- 
out significant hypertrophy which bears 


his me resulted from eccentric left 


ventricular hypertrophy or preponder- 
ant left ventricular hypertrophy of 
marked degree associated with mini- 
mal hypertrophic change of the right 
ventricle. Bernheim stated that the 
effect of such changes was partial oc- 
clusion of the right ventricular cavity 
by the intrusion of the septum into it, 
with consequent limitation of the 
amount of blood which the right ven- 
tricle could accept. Following this 
change there developed the symptoms 
of right heart failure. These he listed 
as distention of the neck veins, injec- 
tion of the facial followed bv 
cyanosis, edema of the lower extremi- 
ties, and congestion of the liver. He 
said that these signs should be present 
in the absence of pulmonary edema. 
Within recent years two reports on 
Bernheim’s syndrome have appeared in 
the American literature.** These have 
helped to stimulate interest in the sub- 
ject. In the first of these the sequence 
of the patient's symptoms was: palpi- 
tation, cough, dyspnea, orthopnea, and 
finally edema. Also, in one of the 3 ex- 
amples presented in the second report. 
(485 ) 
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the had the 
and 


stenosIs. 


patient physical 
findings of 
both of the 
there Was evidence of pulmonary COl- 
at the physical examination 
when peripheral edema was first ob- 


post-mortem mitral 


and in others 


gestion 
served. 


tistics of 
weights 


Moreover, in the autopsy sta- 
the latter 2 the 
850 and 


does 


liver 
L100 
pas- 


cases 

were 
which 
congestion 


vrams 


grams, not indicate 


sive pulmonary 
weights included in this report. It 


our opinion that inasmuch as left ven- 


nol are 


is 


tricular failure is the commonest cause 
of failure of the right ventricle the 
signs of peripheral venous congestion 


should precede those of pulmonary 


congestion if a clear cut diagnosis of 
Bernheim’s syndrome is to be made. 
To this reasonable qualification should 
the ot 


be added elimination lesions 


TABLE 


Diagnosis 


Hypertensive heart disease 
Rheumatic heart disease 
mitral valve disease only 
mitral and aortic valve disease 
mitral, aortic, and tricuspid valve diseas« 
Aortic stenosis, calcareous* 


Hypertension with mitral and aortic rheumatic valvular disease 


“‘Arteriosclerosis, coronary 
Arteriosclerosis, aort with 
Syphilitic aortitis, with 
““Ayerza’s disease” 

“Myocarditis, chronic, 


aneurvst 
aortic regurgitation* 


ic 


of unknown etiology” 


Total 


* Suitable for analysis as possible 


commonly associated with right ven- 
tricular insufficiency, for example, mi- 
tral 
pulmonary 


stenosis, extensive or massive 
and_ chronic 
pulmonary obliterating endarteritis 
Since this so-called syndrome has 
lacked adequate appraisal and yet is 
occasionally and casually diagnosed. 
we have studied the clinical and post- 
mortem records of a series of patients 
with grossly hypertrophied hearts. 


embolism. 


Material. The material used in this 
study was secured from 2000 consecutive 
post-mortem examinations performed be- 
tween May 10, 1941 and April 27, 1946 
at the Massachusetts 


General Hospital. 


Bernheim’s Syndro 


HYPERTROPHY 


PATHOLOGIC 


OF THE 


signs Since this syndrome pertains specifically 


to hypertrophy of the myocardium, only 
those hearts weighing 750 grams or more 
of the 


cases were used to obtain the data for our 


were selected. Clinical records 
correlations. 
In this of 2000 there 


were 28 whose heart weight was in the 


series patients 
range between 750 and 900 grams, and 5 
with cardiac weights exceeding 900 grams 
There therefore, 33 hearts which 
presented the picture of massive hyper 
at least 
normal average weight. 

A breakdown of 
that ot 


to men, and four to women 


Were, 


and weighed twice the 


trophy 


these figures showed 


29 the enlarged hearts belonged 
The averags 


age of the male patients was 54 years at 


the time of death, with individual ages 
ranging from 16 to 87 years. The ages 
of the females averaged 53 vears and 
ranged from 42 to 65. 
Inasmuch the picture of right 
AL, DIAGNOSES 
750-900 Gram 900 Grams or more 
14 2 
1 
2 
l 
28 5 
22 cases. 
ventricular failure in patients with this 
complex is supposedly the result of a 


hypertrophic lesion of the left ventricle 
the 
to be classified as to the etiology of thei 
(Table 1.) Of the total, 22 fell 
into categories usually associated with en 
largement of the left ventricle, 
lows: hypertensive heart disease, 16; « 


. 
33 grossly hypertrophied hearts had 
aisease 
as 


careous aortic stenosis, 3; aortic aneurysm 


due to arteriosclerosis, 1; coronary arteri 
osclerosis, 1; and syphilitic aortitis with 
aortic regurgitation, 1. These 22 could 
accordingly be studied as possible in 
stances of Bernheim’s syndrome; 
are marked with an asterisk in Table |! 
The large hearts resulting from lesions 
which usually cause right heart failure 


= 


ally 

more 
the 


Wr our 


there 
n the 
and 
Trams 
whicl 
lypel 
e the 
lowed 


onged 


more 


e | 
lesions 
failure 
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Rheumatic heart disease 
with mitral stenosis alone accounted for 
l; mitral and aortic involvement, 6; mi- 
tial, aortic, and tricuspid stenosis, 1. 
Hypertension and glomerulonephritis were 
rheumatic mitral and 
aortic stenosis in 1 case, and in 1 pulmo- 


numbered 10. 


associated with 


ry endarteritis (“Averza’s disease”) was 
the responsible factor. Chronic myocar- 
itis of undetermined origin was found 
to be the cause of enlargement in | heart 
which weighed 750 grams. 

Our figures in Table 1, on the incidence 
{ the various basic pathological lesions, 
re in general agreement with previous 
studies Hypertension was the most 
common etiological factor in these large 
hearts, but the very largest more often 
resulted from rheumatic heart disease. 
The 3 hearts in the rheumatic group which 
exceeded 900 grams in weight weighed 
1350, 950, and 925 grams respectively, 
hile the 2 exceedingly heavy hyper- 
tensive hearts weighed 920 and 900 
grams each. The largest heart of the en- 
group (1350 grams) was one with a 
imatic deformity of the mitral valve 
ssociated with an aortic lesion. 


BLE 2 THE EARLY SYMPTOMS OF 


peared unassociated with left in the pres- 
ence of left ventricular hypertrophy. 
The plan has been to analyze the 22 
suitable cases from 4 points of view. 
First, a study was made of the initial and 
secondary symptoms of cardiac failure in 
the clinical histories. Secondly, an at- 
tempt was made to determine from the 
weight of the kings and liver in a given 
instance whether peripheral congestion 
had been present without pulmonary con- 
gestion. To do this the patients with 
lungs of normal, or near normal, weight 
and with livers exceeding the normal fig- 
ure were listed and the clinical record 
then examined to see whether the case 
had fitted the Bernheim criteria at the 
date of initial failure. Thirdly, since pro- 
nounced hypertrophy must be present to 
cause encroachment of the interventricular 
septum into the lumen of the right heart 
chamber, the hearts with left myocardial 
thickness at least twice greater than nor- 
mal were studied from the point of view 
of clinical and findings. 
Fourthly, as Glushient has pointed out, 
this type of failure should result in en- 


pathological 


FAILURE IN 22 HYPERTROPHIED HEARTS 


WITH MARKED LEFT VENTRICULAR HYPERTROPHY 


First Symptoms 


mre 


searching this group of 22 hearts 


with lett ventricular hypertrophy for ex- 
amples of the Bernheim complex several 


points were considered. Since the com- 
monest cause of right heart failure is a 
failure of the left side, it seemed reason- 
able to expect the signs and symptoms of 
right-sided failure (venous distention, 
edema, hepatomegaly) to precede those of 
left-sided failure (dyspnea, orthopnea, 
Paroxysmal nocturnal dyspnea) in this 
syndrome. Accordingly a list was made 
of t patients’ earliest symptoms and 
signs of cardiac failure, of their myo- 
car thickness—and_ their pulmonary 


and hepatic weights, to learn the fre- 
quency with which right-sided failure ap- 


Second Symptoms 


Dyspnea 

Orthopnea 

Edema 

Nocturnal dyspnea 
Cough 

Substernal oppression 
Palpitation 

Paroxysmal fibrillation 


OTT 


largement of the right auricle without 
concomitant right ventricular dilatation. 
This, then, was investigated in the roent- 
genographic examinations which had been 
made on these patients. 


Findings. The examination of the 
clinical records of the 22 patients who 
were considered, because of their 
pathological findings, as candidates 
for Bernheim’s syndrome, was inter- 
esting. 

1. The first symptoms of heart fail- 
ure to make their appearance are class- 
ified in Table 2. Only 1 patient was 
edematous before becoming dyspneic. 
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2 CASES WITH MARKED LEFT VENTRICULAR 


HYPERTROPHY 


TABLE 3. LESIONS OF 22 
Total Heart Th 
Weigh Left Vent 
Grr 
Norn 250-850" 10-12 
\ 
Hvy l 780 
2 900 ) 
800 17 
+ 920 4 
7RO 
90 
785 
870 
850 
10 810 
11 S00 
800 0) 
840 1) 
14 S40 
l 800 15 
l¢ 750 
\ 825 1.1 
\ 17 82 
ls 4 
10 S50 
\ 19.6 
Art 
l 
t 21 750 
Art 
t 0 if 
Average S16 Cin 0.6 mn 
* Ref. 8 
Ref 


All who had edema as a second symp- 
tom of incompetence had had preced- 
ing dyspnea, and in most instances a 
second symptom of left ventricular fail- 
ure appeared simultaneously with 
edema, so that they could hardly be 
classed as primary right heart failure. 

The one patient with edema listed 
as the initial symptom is recorded as 
No. 6 in Table 3. 
and pathological standpoints there 


From both clinical 


were substantial reasons for objecting 
to a diagnosis of the syndrome in his 
case. The patient was unable to give 
a history, and what information was 
known was supplied by his physician 
who had seen him but once, briefly, at 
the time he was sent to the hospifal. 
He was said to have had ankle swell 
ing for 2 weeks only. On admission he 
had massive pitting edema as high as 
the sacrum, enlargement of the liver. 
and cervical venous distention, but in 
addition filled the lower 


moist rales 


f Wal 
Right Vent / 


G G 
1440-—1680** 


600 2200 
2750 
1680 
675 2300 

40) 1820 
1000 1000 
1320 
40 2550 
2100 

1530 
2400 
1200 2300 
1900 


halves of both lung fields and auricula 


fibrillation was present. At post-mo 
tem examination neither the lungs not 
liver were sufficiently congested to be 
Besides 
age (S7 
years), arrhythmia, and severe emaci 


of more than normal weight. 


hypertensive renal disease, 


tion contributed to this man’s failure 


He also had thrombosis of the pelvi 


veins and infarction of the right low 
la view of all the 
discrepancies, a diagnosis of Ben 


an 


lobe of the lung 


heim’s 


svndrome would be poor! 


founded. 


2. In Table 3 pathological values of 


the 22 patients are given for purposes 
In the list there are 6 


12, 16, 20, 22) of 


of evaluation. 
instances (Nos. 2, §, 
the association of a heavy liver with 
lungs of normal or nearly normal 
The data for these 
particular patients are listed in Table 


weight. clinical 


1, since from the pathological findings 
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one might expect them to have had 


right heart failure in the absence of 
left. As may be seen, the 5 with symp- 
toms of failure had dyspnea as the 


initial complaint of insufficiency, and 
in 3 the second manifestations of in- 
were those of left ven- 
tricular weakness, namely, orthopnea 
aud paroxysmal nocturnal dyspnea. 
One patient, No. 2, had edema as his 
second cardiac symptom, and although 
it was associated with orthopnea he 
might be expected to show some of the 
features of syndrome. 
this was not the case, since 


competence 


Bernheim’s 
Howeve1 
he had had no distention of the cervi- 
cal at physical ex- 
amination during the course of his ili- 
ness pulmonary rales had been heard. 
\t autopsy the pathologist found 
marked pulmonary edema present. Pa- 
tient No. 12 did have cyanosis, some 


veins and every 


congestion of the cervical veins, and a 
1; 
slight trace of edema of the lower ex- 
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ventricular myocardium measured 20 
mm. in thickness as compared with 4 
mm. the right, excellent 
ample of “eccentric hypertrophy.” 
Patients showing the greatest de 
gree of left ventricular hypertrophy 
should be the ones to show the fea 


on an ex 


9 


tures of this symptom complex. Fo 
this reason all those with a left ven 
tricular wall thickness of 24 
more, twice the normal value, were se 
lected and _ listed These 
patients correspond to Nos. 4, 8, 9 
10, 11, and 21 in Table Only one 


(No. 9) had any evidence of right-sided 


mim, Ol 


in Table 5. 


failure, and this was peripheral edema 
which occurred subsequent to the on 
set of fatigue and dyspnea. Even 
though there was passive congestion of 
the liver 
normal weight 
ture of the failure in the pulmonary 
circulation can be deduced from the 


fact that the weight of the lungs out 


and that organ exceeded its 
the preponderant na 


[TABLE 5. INCREASED LUNG AND LIVER WEIGHTS IN RELATION TO EARL) 
SYMPTOMS 
Lung Weight Exce ng Liver Weight Exceeding First Ca Second Cardiac 
Case Normal Normal Sympt Symptom 
4 x x fatign palpitation 
dyspnea 
S x dyspnea paroxysmal noctur 
fati nal dyspnea 
orthopnea 
) x fatigue edema 
dyspne 
LO pain dyspnea 
orthopnea 
x dyspnea paroxysmal noctur 
nal dyspnea 
21 xX x nocturna orthopnea 


tremities. Though there were no pul- 
rales, his second heart sound 
in the pulmonic area was accentuated, 
suggesting within 
\t post-mortem ex- 
amination he was found to have car- 
diac tamponade due to a dissecting 
aneurysm which extended to the peri- 
cardium 


monary 
excessive pressure 
the lesser circuit. 


the neck vessels above, and 
the iliac vessels distally. His acute 
illness lasted only four days. One pa- 
tient of the six (No. 16) had never had 
symptoms of failure, although his left 


substernal 


oppres 


paroxysm al noctur 


n nal dyspnea 


weighed that of the liver at post-mo: 
tem examination. 

4. Seventeen of the 22 patients with 
primary left ventricular hypertrophy 
had 


aminations. 


one or more Roentgen-ray ex- 
Seven had general cardia 
enlarge- 
ment in the region of the left ventric! 
t had dilatation tortuosity of t! 
aorta, and 1 had cardiac dimensions 
which were reported as normal. None 
of the 17 had any lesion interpreted as 
right auricular dilatation. 


enlargement, seven showed 


or C 
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Discussion. In this series of cases 
unalyzed from several points of view 
no clear cut case of Bernheim’s syn- 
drome could be found, even in a group 
of hearts selected particularly for the 
presence of left ventricular hyper- 
trophy of an advanced degree. The 
same was true of those with post-mor- 
tem findings suggesting hepatic con- 
gestion without pulmonary edema. 
Roentgen studies and symptom analy- 
sis did not yield any evidence favoring 
a diagnosis of Bernheim’s syndrome 
On theoretical grounds also Bernheim’s 
syndrome would seem unlikely. The 
thin-walled right ventricular cavity 
should be able to dilate sufficiently as 
1 crescent-shaped chamber overlying 
the left ventricle so that there need be 
no obstruction to blood flow through it. 

Furthermore, in some of the cases 
already recorded as showing Bern- 
leim’s syndrome, actual pulmonary 
embolism or other cause of increasing 
pulmonary blood pressure has been 
casually and without warrant disre- 

irded as an important factor favoring 
right heart failure in the absence of 


left heart failure. 


Summary and Conclusions. The 
study of a group of 33 hearts weighing 
more than 750 grams showed that 
hypertensive heart disease was the 
etiologic agent in 16, while rheumatic 
heart disease with mitral stenosis alone. 
or with aortic valve involvement, was 
responsible for 8 and for the largest of 
those examined. In the remainder the 
causes of enlargement were: calcare- 
ous aortic stenosis in 3, and, in 1 each, 
hypertension with rheumatic heart dis- 
ease, “coronary arteriosclerosis,” “arteri- 
osclerosis of the aorta with aneurysm,” 
syphilitic aortitis with aortic regurgi- 
tation, “Ayerza’s disease,” and “chronic 
myocarditis.” 

In the hearts of the group with left 
ventricular hypertrophy no instance 
could be found of isolated early signs 
or symptoms of right-sided failure. We 
concluded from this analysis, as well 
as from prior experience, that we have 
vet to encounter any unquestionable 
case of so-called Bernheim’s syndrome 
It would appear sensible to drop this 
designation unless proof can be ad- 
duced to support it. 
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AN EVALUATION OF ESOPHAGEAL 


ELECTROCARDIOGRAMS IN THF 


DIAGNOSIS OF HEALED POSTERIOR MYOCARDIAL INFARCTION 


By HOWARD B. BURCHELL, \I.D 
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fHe correct clinical interpretation of 
deflection at 
rinning of the initial ventriculai 


a prominent downward 


deflection in standard Lead III remains 
most difficult. When tvpical electro 
ORS 
wherein the left leg is initially negative 
to both the right arm and the left 


with a resulting Q. and Q,, the picture 


cardiographic patterns exist 


arin 


may be diagnostic of a previous intar¢ 
tion located in the posterior or dia 
phragmatic wall of the heart. When 
only a deep Q, is present, interpreta- 
tion of it in respect to previous infarc 
tion tends to become a question of sta 


Many 
been carried out to differen- 


tistical probability. investiga- 
tions have 
tiate the “normal” and “pathologic” Qs, 
and many aspects of the problem have 
clarified. 
located 


operative 


been Perhaps, as similarly; 


electromotive forces may be 


in causing both types of Q 


wave, and as. in some cases, the effects 
mav be additive. it might be better to 
classify a Q, as not significant, or sig 


nificant of previous infarction. It is 


important that apparently rather mini- 
mal scarring of the posterior diaphrag- 
wall of the left 
a significant OQ 
reflect 
ot 


\ entricle 
but that a 
“coronary disease” 


pre 


matic may 
O 


in 


does not 
the 
intarction. 

Any method 
that would clarify the problem of the 


lencthened the onl 


absence vious mvocardial 


el ctrocardiographic 


when such is 


* Read at the sectional mes 
October 30. 1947 


) 


ting of 


the Americ 


lectrocardiographic relic of infarction 
would be very worth while. The us 
of extremity unipolar potentials,’"' a 
cording to the method of Wilson, or a 
augmented extremity potential obtain 
ed by disconnecting the limb explored 
from the central terminal’? has made 
the conception of the problem easie1 
The so-called left leg augmented uni 
polar extremity lead, namely the r 
corded changes of the potential of the 
left leg relative to the mean potential 
of the two upper extremities, has been 
of considerable value. Absence of a 
( wave in this lead is strong evidence 
against a previous posterior myocardial 
infarction. However, the interpretation 
of Q in this lead frequently needs to bh 
made with the same caution and statis 
tical approach, particularly if one’s ] 
tients include many with hypertensio1 
as are used in interpretation of the Q 
wave in standard Lead IIL.‘ 
Experience at the Mayo Clinic with 
esophageal electrocardiography in at 
tempting to elucidate the Q,; problem 
has been scattered over the past 10 


vears, beginning after the study of 
Hamilton and Nyboer. The use of 
small but heavy electrodes with thin 


Hexible lead wires has made the prob 


lem easier for the patient, who maj 
either swallow the electrode like a 
capsule or allow it to pass down the 
throat when it is introduced through 


the nose. For comparison of esoph g 


in Federation for Clinical Research, Chi 


BURCHELL: ESOPHAGEAL 


eal electrocardiograms made at difter 
ent levels it has been helpful to use 
nultiple electrodes at fixed distances 


ELECTROCARDIOGRAMS 


group of subjects as no patient has died 
within a year of the time the esophag- 
eal electrocardiograms were taken. It 


THE long the small-caliber flexible plastic was apparent that great caution had to 
tube which carries the insulated lead be exercised regarding the interpreta- 
YN wires. In the past year or more a di- tion of deep Q waves, with or without 
rect writing electrocardiographic ma- a following K wave, and of inverted T 
chine has greatly facilitated the explor- waves of the esophageal electrocardio- 
ation of the electric field of the esoph- gram even when the electrode had 
agus and stomach. In the records seemed to be at the ventricular level 
of recent years the indifferent electrode — as judged by the absence of an intrinsic 
has been the central terminal of Wil- type of wave in the P wave. However, 
son, and an upward deflection on the {from the study of the early tracings 
rctio graphic record has represented relative made at the clinic in 1938 and 1939 by 
ie Us positivity of the esophageal electrode. me, it was evident that in some cases 
an Early experiénce indicated that the the electrode probably had not been 
or a value of esophageal leads in the diag- passed deeply enough into the esopha- 
btain nosis Of healed posterior myocardial in- | gus or upper part of the stomach to ex- 
plored farction was slight when compared to — plore completely the type of ventricular 
made the exceptional usefulness of precordial complexes at low esophageal and gas- 
pasiel leads in old infarction of the septum, — tric levels. Due to the great variations 
d un apex and lateral walls of the left ven- in the length of the neck and thorax, 
he re tricle. It has not been possible to ob- actual distances from the teeth or nares 
of the tain correlation studies of the esophag- are: not definitely significant except for 
tential eal electrocardiogram and the path- repeated studies of the same person. 
s been logic anatomy of the heart in ow \ group of 50 cases in which esophag- 
‘e of a 
idence ESOPHAGEAL ELECTROCARDIOGRAMS AT THE VENTRICULAR LEVEL 
vardi il Electrocardiographic of | Anging without | Previous Diagnostic 
Type pottern cases clinical infarction! infarction Qe Q3 Te Ts pattern 
‘tation . + + + 
s to be 
A | 6 2 3 2 
statis 
es ] | 
ensio! 8 | 12 1 | 4 2 
C | 19 6 5 1 
ce with 
in = 
roble D 6 | 1 2 2 
, } 
vast = + + 
idy of ~ 
use ol 4 2 1 
h thin | | 
prov F | 3 1 2 1 | 
like a Totais 50 13 18 9 
wn tne # Typical history or previous registration with clinica! diagnosis and ECG changes 
hrough ~ |. The various patterns of esophageal electrocardiograms obtained in persons who had 
soph g had posterior myocardial infarctions or whose electrocardiograms might cause one to suspect 
the sence of such a condition. The difficulties encountered when tracings are made with 
Chi the ctrode near the atrioventricular junction are discussed in the text. 


* 
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eal electrocardiograms were made has 
been chosen for the purpose of deter- 
mining the probability of 
diagnostic esophageal electrocardio- 
grams in cases in which the history and 
electrocardiograms at the time of an 
acute episode indicated previous acute 


obtaining 


in 
which only angina pectoris or a deep 


myocardial infarction and in cases 
Q, in the electrocardiogram was pres- 
ent. In addition, some technical diffi- 
culties which the beginner in esophag- 
eal electrocardiography might encoun- 
ter are mentioned. 

The electrocardiographic and diag- 
nostic data are consolidated in Figure 
1. Of the 50 patients, 18 were be- 
lieved to have had an acute myocardial 
infarction, and in half of these 18 a late 
diagnostic Q.Q,T.T, pattern had re- 


ELECTROCARDIOGRAMS 
sulted which was present at the time 
of the esophageal electrocardiographic 
study. Thirteen patients had angina 
pectoris without any clinical evidence 
on which to suspect infarction, and the 
other 19 were without clinical evidence 
of coronary disease. Of these 19 pa 
tients 16 showed deep Q waves in 
standard Lead III and the remaining 3 
had deeply inverted T waves in Leads 
Il and III with the “electrocardiograph 
ically vertical” variant of the left ven 
tricular strain pattern. 

It is apparent that the esophageal 
tracing may present a variety of ap 


in the 


pearances presence of a pos 
terior myocardial scar, in both the 
presence and the absence of othe 


electrocardiographic evidence of the 


previous infarction. The electrocardio 


| 
| 
35 
| 
|_| 48 4 
IT} | aVL V3 | cm. fi 
| 
ses 
t - x cm 
Fig Esophageal electrocardiograms illustrating a diagnostic pattern of old posterior m 


cardial infarction. The standard leads and aVF present typical evidence for such a diagnosis 
themselves. The similiarity of the esophageal tracing made with the electrode at a distanc: 
50 cm. from the teeth to tracings made with the electrode on the precordium of patients w 


have had an anterior infarction is evident. The tracings were obtained on a man of 52 years 
who had no symptoms but who had had an attack of severe chest pain two years previously 


with typical electrocardiographic evidence of acute posterior myocardial infarction at that time 
In this and subsequent figures, the standard electrocardiographic leads in the column on the left 
are designated by Roman numerals. The “augmented limb potentials” of the right arm, left 
arm and left leg from above downward on the second column are indicated by the symbols aVR 


aVL and aVF. In the third column are chest leads from the 1, 3 


3 and 5 precordial positions 


using as the indifferent electrode the central terminal of Wilson. In the last column are es0- 
phageal electrocardiograms obtained at the distances from the teeth indicated. 
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a0" graphic patterns most to be relied plexes characteristic of posterior myo- 
phic upon as indicating an old infarction cardial infarction at infra-atrial levels 
— are those indicated under E and that in esophageal electrocardiograms may 
th shown under D in Figure 1 and having make interpretations of single esophag- 
a the inverted T wave (Fig. 2 and Fig. 3). eal tracings difficult. The length of 
7" Pattern A is the characteristic QRS and the transitional zone in different types 
oe observed at atrial levels but if it per- of cases requires further study, as Q 
oe sists at lower levels it is indicative of and QR deflections characteristic of 
pect previous infarction. Patterns B, C, atrial levels may sometimes persist be- 
aph and F may occur in a group of persons low the level where the P waves no 
ss without coronary sclerosis. The nega- longer show definite intrinsic deflec- 
tive T waves in these patterns (Fig. 4), tions (Fig. 5). The problem is more 

veal when not reflecting coronary disease, difficult when one is inquiring into the 
F ap are largely related to the group of pa- probabilities of previous infarction in 
pos tients in which there are many hyper- patients having associated valvular or 
the tensive individuals, a relationship that hypertensive disease than when one has 
othe was early recognized by Nyboer." to decide only between complete 
F othe Comment. The close similiarity be- normality and deviations therefrom. It 
irdio tween the normal ventricular complexes might be thought that esophageal 


at atrial levels and ventricular com-  electrocardiograms would be more 
| 
| 
| 
OT 
nosi 
tance 
nts W 
ve 
at t 
the lett 
5 ip - [he typical pattern of old posterior infarction in the standard leads and in aVF. The 
sorte > re al high voltage T waves of the mid-precordial leads and the esophageal lead are to be 
“ea pat itly noted. A deep Q wave with a W-shaped QRS is present in the latter lead. The 
, pa was 39 years of age and had had severe crushing thoracic pain lasting 8 hours, 4 weeks 


to his examination. 
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like ly 


tion 


to 


i characteristic infar¢ 


picture in the case of hearts that 


in more vertical position, tl 


all 


ventriculai being in close) 
to the esophagus 


of hearts that lic 


horizontal position; but p1 


W 


proximity than i 


the cas in a mo 


eliminary ob 


servations have given no definite sup 


ort to his } 


\l 
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tained neat level 
as has been pointed out by Helm, Heln 
and Wolferth They also found that 


cavity potentials which they term the 
endocardial 


the diaphragmatic 


yattern may influence the 
esophageal electrocardiogram at infra 
Their opinion that littl 
be 


itrial levels 


] 1 
advantage would obtained by re 


| such a supposition has cording the diaphragmatic pattern in 
been true in sard to the anatomic the esophagus in addition to that of 

sition of the heart as judged by the surtace of the leg receives som«e 

oent ograms and by the “electro but not complete. support by my in 
cardio phic positi is determined — vestigations in particular, in some 

j 
| 


Vi 


Electrocard ims II 


1OgT wl na wa pred In it ture in the st indard leads 
2) resent in aVF or in the esophageal lead at 54 cm. The Q, is explained by high px 
ial of the left arm re tive to e lett le Che negative T wave in the esophageal le 
lower level may be explained by the left ventricular hypertrophy. However, a poster 
uld have he wusati factor in production of the negative T wave of t 
| lead as well as the | igh positive [ wave in \ iS In SO itients with known pI 
terior infarctions reciprocal high voltage 1 ives in Vy and esophageal leads at the 
el have been a characteristic finding. Th patient was 61 years of age, with 
of 7 years duration and a blood pressure averaging 185 systolic and 110 diastol 
by the precordial leads and extremity patients with right bundle-branch bloc 


potentials In all but 
configuration of the esophageal elec- 
trocardiogram at the ventricular level 
tended to approximate the 
figuration of the left leg extremity 
The fact that there has been 


esemblance is 


a few cases, the 


has COT - 
potential 
this 1 
that the 


strong evidence 


esophageal tracings were ob 


old 


esophageal 


with 
the 
useful 


associated an posterior i 


ha 


evidenc 


farction leads 
given 


Fig. 


confirmatory 
6) to the 
tained from localized precordial lead 
in the situation in which right bund| 
branch block is associated with an old 
While it has been 


similai evidence 


anterior infarction 


I LA vw = 
f\ | | 


Orne 


SOUL 


it 


5. Roentgenograms and esophageal electrocardiograms of a hypertensive patient of 38 
ithout cardiac symptoms; the ventricular complex at various levels is illustrated. Four 
les, each 1 cm. long, separated by distances of 1.5 cm., may be seen. The top tracing of 
ir is always from the top electrode. The tracings in the upper group were obtained when 
electrode was 45 cm, from the anterior nares, the lower group when the end electrode 
n advanced a further 7 cm. If the electrodes are numbered from | to 4 from above down- 
the pairs of tracings, from above downward, were taken from the electrodes 1 and 4, 
| and 4, and 1 and 2 respectively. In the upper group the narrowness of the zone, from 
15 em., through which a marked change occurs in the ventricular complex, is to be 
In the lower group the bottom pair of electrocardiograms made with electrodes at 44.5 
7 em., respectively, show a similar change. The tracings also illustrate the fact that one 
use distance from the nares as the basis for reproducing exactly the same tracing, as the 
nees in the tracings in the upper and lower groups labeled 45 and 44.5 cm., which oc- 
is a result of the slight measured variation of only 0.5 cm., are evident. 
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that 
deep Q wave in relation to the R wave 


proved by Myers and Oren a 
in the esophageal electrocardiogram 
may reflect the presence of a posterior 
myocardial scar, such proof would be 
expected to be more readily available 
than in a case in which the Q wave 
might not be reflecting such a scar, 
the former patient the 
likely to die. In their analysis of the 


significance of a Q, pattern Myers and 


being more 


Oren used esophageal leads to estab 
lish the diagnosis of previous infarction 
in !'l of their 25 cases and to exclude 
such an infarction in 22 of the 25 cases 
in thei: control group. Such universal 
definiteness in the diagnosis or in the 
ot 


exclusion previous posterior myo- 


Al 


ELECTROCARDIOGRAMS 

The of the recorded 
esophageal electrocardiograms into the 
patterns described is purely arbitrary 


separation 


there being no clear-cut division be 
The varia- 
bility in these esophageal electrocardio 
probably that 
were made with the esophageal elec 


tween the various types. 


grams indicates some 
trode near the zone of transition when 


the ventricular type of esophageal elec 


trocardiogram was obtained. When 
the electrode is in the stomach less 
variability is encountered. With the 
electrode in the stomach, it was ob 


served in one patient with suspected 
old posterior infarction that the Q wave 
increased as the patient leaned forward 


from the sitting position. In other 


Fig, 6 


Electrocardiograms, made on a patient 63 years of ag 


. interpreted as indicating rig 


bundle-branch block and previous infarction of the posterior ventricular wall. A characterist 
history of angina pectoris of two years’ duration was obtained. Noctural angina had been pre 
ent. None of the attacks of pain had exceeded five minutes in duration 


cardial infarction by esophageal elec- 
trocardiograms has not been possible 
in my experience. 

The problem of interpretation of the 
esophageal electrocardiogram may be 
likened to the problem of interpreta- 
tion of precordial leads in the 1, 2, 3 
position of the exploring electrode. 
Absence of R waves and negativity of 
the T wave in these precordial leads 
often have to be interpreted in rela- 
tion to the tracings made with the 
electrode also in the 4, 5 and 6 posi- 
tions. 


patients, it was impossible to bring out 
a completely diagnostic picture in the 
electrocardio 
grams with the patient in many de 


esophageal or gastric 


cubitus positions. The various pos 
tions of the double electrode in on 
patient are shown in Figure 7. Dee) 


inspiration and expiration cause marked 
differences in relative positions of th 
electrode and heart but any particula: 
phase of respiration did not have dia; 
nostic importance. 

The adoption of esophageal elec- 
trocardiography diagnostic 


for pur- 


= 


rded 
the 
rary 
be 
aria 
rdio 
some 
elec 
vhen 
elec 
Vhen 
less 
the 
ob 
cted 
Wave 
ward 


rig 
erist 


pre 


oul 
the 
rdio 
de 
pos 
on 
Dee} 
urke 
f th 
cul 
dia 


ele 
pu 


7. Roentgenograms and electrocardiograms made on a patient 61 years of age who had 
nyocardial infarction of the posterior type 18 months previously. The first tracings and 
tgenogram were made with the patient in the sitting position and then the electrode was 
need a further 5 cm, and tracings and roentgenograms were made with the OR in the 


and prone positions. There was a residual Q pattern in Leads II, III, and aVF, which 
be interpreted as assumptive evidence of the old infarction, but the esophageal and intra- 
electrocardiograms are more equivocal. The electrodes are 5 cm. apart and, when intra- 

change in position when the patient moves from the supine to the prone position 
no significant change in the electrocardiogram. The tracings were made at half normal 
vity 


ry | | 
| 
4 
4.3 
|| 
| | 


BURCHELL: 
poses has been slow, which is probably 
related to difficulties in readily obtain- 
ing tracings of this type and to difficul- 
ties in their interpretation. 
definite criteria" 


The more 
given for the normal 
and infarction patterns of esophageal 
electrocardiograms may lead to more 
widespread use of this method. At 
the present time it is difficult to know 
the exact meaning of small Q or nega- 
tive —T waves in esophageal electro- 
cardiograms of patients who have bor- 
derline normal electrocardiograms or 
enlargement. The possible 
dangers of inducing cardiac damage if 
the patient gags and strains at the time 
of the introduction of the electrode 
are believed minimal, but, in the few 
patients who have had significant dif- 
ficulty, the attempt to obtain these 
special electrocardiographic leads has 
been abandoned. 


cardiac 


Conclusions. Electrocardiograms 
made with the electrode in the lower 
part of the esophagus and stomach 
are 


sometimes of great value in con- 


firming a diagnosis of healed posterior 


ESOPHAGEAL 
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mvocardial infarction, but sometimes 
they are normal or are not definitely 
diagnostic even when the. heart. is 


known to contain a scar in the posterio1 
myocardial wall. Esophageal electro 
cardiograms which might be regarded 
old 


particularly 
followed by a 


as diagnostic of posterior myo 


infarction those 
QS 


deeply inverted T wave, have usually 


cardial 
with deflections 


been associated with a suggestive o1 
diagnostic Q.Q, pattern in the standard 
leads in this study 

While the transitional zone through 
the 


plex characteristic of atrial levels and 


which tvpes of ventricular com 


of ventricular levels obtained is 


usually 


are 
narrow, in some instances the 
former type of complex may tend to 
persist when the atrial complex con 
tains no intrinsic type of deflection 
When esophageal leads are used ti 
elucidate the clinical significance of 
in cases in which such a Q 
leading to the 


deep Q 


is the only finding 


suspicion of previous myocardial in 
farction, the findings are frequently of 


equivocal nature 
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We have under observation two 
sisters, aged and 25 vears, present- 
ing evidence of heart disease of re- 
markably similar nature. Both have 
typical physical and Roentgen-ray find- 
ngs of interauricular septal de fects and 

unplicating mitral stenosis (Lutem- 
bachers syndrome )—a familial occur- 
rence that we have not found previously 

ported. 

Review Or THE LirerRATuRE.  Sixty- 
three reports describing the occurrence 
f congenital heart disease in 2 or more 
members of a family have been en- 

uuntered in a review of the literature 
Of these, 37 appeared 

the review by Medvei and Roesler™ 

932) which included 3 examples of 
their own, involving in each case 2 


f this subject. 


members of a family. In addition 
Snelling?® (1937), in presenting his 
case reports of 2 sisters with the clin- 
ical diagnosis of patent ductus arteri- 
osus, included a translation of ‘Te- 
lesco’s?> review (1933), which men- 
tioned 5 other examples of familial 
congenital heart disease not discussed 
by Medvei and Roesler. Case reports 
which have appeared since then de- 


scribe familial congenital lesions other 
t! interauricular septal defects, for 
iple, patent ductus arteriosus, co- 


irctation of the aorta, interventricular 


th 


Laboratory, Cincinnati General Hospital, and the Departments of Internal 


of Cincinnati, College of Medicine) 


“Ww we were unable to find 
any mention familial Lutembacher’s 
svndrome. ‘This is not surprising since 
reports of this syndrome are quite in- 
frequent. 


In this re 


More surprising, however, was the 
absence of any report of a familial oc- 
currence of uncomplicated interauric- 
ular septal defects. This seems strik- 
ing since auricular septal defects, us- 
ually simple patency of the foramen 
ovale, are the most common of con- 
genital cardiac defects. 

In 2 reports, accompanied by patho- 
logic description, patency of the fora- 
men ovale occurred in 2 members of a 
family in conjunction with other 
more serious defects. The earliest re- 
ported example of familial congenital 
heart disease is that of Cooper and 
Englenot (1818). As quoted by Med- 
vei and Roesler', they described a 
family of 12 children. Two children 
who died were found to have multiple 
congenital cardiac anomalies, in which 
patency of the foramen ovale was in- 
cluded. The second ex: unple in Medvei 
and Roesler’s report’? described 2 male 
infants, 5 and 3 weeks old respectively, 
who had patency of the ductus arteri- 
osus and of the foramen ovale. In an- 
other report'! there occurred in 1 of 
2 infant sisters a defect of the inter- 
auricular septum which was overshad- 
owed by more harmful cardiac lesions. 
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502 COURTER, 
No autopsy was performed on the othe1 
sister but her cardiac 
thought to be similar. 

We therefore believe that our cases 
represent the first report of familial 
interauricular septal defect uncompli- 
cated by other congenital abnormality 
(accepting that the mitral stenosis in 
our cases is acquired), as well as the 
first report of familial Lutembacher’s 
syndrome. 


lesions were 


CASES 

which thes« 
a part is of German extraction, living orig 
inally in 


CLINICAL REPORT 


Family His- 
tory: The family of 2 girls are 
Virginia, and moving to this com 
munity when the oldest girl (Case 2 in this 
report) was 1 year old. There is no family 
history of side, all 
relatives dying in old age. Two brothers and 
1 sister of the father died of 
At the present time the father is se parated 
trom the family, his whereabouts unknown 
He has been a chronic alcoholic, 
periodic drinking 


disease on the maternal 


tuberculosis 


engaging in 
over the last 20 
His hospital chart mentions no ab- 
normal physical findings on 3 


bouts 
years. 
careful ex 
aminations on 2 different services, when hx 


was seen here 5 years ago with the com- 
plaint of difficulty in swallowing. 

Other members of the family are normal 
physically. The mother and 2 sisters, ages 


16 and 23 


normalities 


have been examined and no ab- 
were found. A brother, 18, is 


now serving in the Army. No siblings hav 
died. 

During each of the 5 pregnancies the 
mother had symptoms of toxemia with 
nausea, vomiting, severe headaches, and 
marked ankle swelling. These grew more 


severe with successive pregnancies. Convul 
sions never appeared. There was no history 
of infectious diseases, such as rubella, at any 
time during her pregnancies. 


Case 1. R. D. S., 21 years old, was the 
third child Her mother states that her 


birth was regarded as an easy “instrument” 
delivery, and that the early development of 
the patient was normal. Walking began at 


the age of 16 months. She was not a “blue 
baby= Difficulty appeared while in th 


first grade as she was repeatedly excused 
from strenuous games because of shortness 
of breath and easy fatigue. The “nother 
first noted the above symptoms 3 years later 
stating that occasionally the patient seemed 
in addition “blue around the lips and nose” 
on performing simple household tasks. She 
was examined by the school physician and 
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disqualified for further gymnastics because 


of a “bad heart. 
Soon afterwards she deve loped her first 
severe illness, a “strep throat” with pain in 


her left shoulder 


her mother 


Neither the patient nor 
recall other joints. She 
weak bed rest for 1 yea 
was prescribed by the family doctor, because 
When 17 she 


palm inh 


became very and 


of “rheumatic fever 


was 
again forced to rest in bed for a_ shorter 
period because of recurrence of the same 


symptoms. 


For the last 4 vears her activity has been 
limited by easy dyspnea, fatigue 


mild ankle 


increasing severity 


and usually 
edema, which be 
led to her refer 


constant, but 
cause of 
ral to this clinic For the 
had a 


On 3 occasions digitalis has been without ef 


last 2 or 3 months 
she has loose, non-productive cough 
fect on her dyspne a or ankle edema 

On physical examination the first impres- 


sion was one of a definite immaturity in de- 


velopment There was no. cyanosis, club- 
bing of the fingers and toes, or neck vein 
distention. Blood pressure in all 4 extremi 
ties was the same, 100/70 There was a 
definite bulge of the rib framework of the 


left chest with marked 
pulsations over the apex 


lie and 


INncTease in cardiac 

There were systo- 
thrills felt in the 6th and 
7th interspaces in the left anterior axillary 
heart to the left 
Auscultation 
at the apex revealed a harsh systolic mur- 


diastolic 


line Enlargement of the 


was confirmed by percussion 


mur and a low pitched rumbling diastolic 
accentua- 
tion, ending in a loud snapping first heart 
These heard in 
the 7th interspace in the left anterior axillary 


line, but wer 


murmur with marked presystolic 


sound murmurs were best 
a large area of 
ith left in- 


murmur 


prese nt over 


the lower chest as high as the 


terspace moderate systolic was 
present in the Ist and 2nd interspaces to the 


left of the This 


transmitted was an 


sternum 
The re 


split pulmonic second sound. 


murmur was not 


accentuated an 


There was no demonstrable enlargement 
of the liver and no ascites was present. 

The blood picture was slightly unusual ii 
that 10% eosinophilia was present, for whicl 
there is at present no explanation Urinaly 
sis revealed 1 plus albuminuria. 

The electrocardiogram 
abnormal P 1.2 
0.13 seconds in duration. P, , were inverted 
The PR 0.18 There 
was normal axis deviation and ST, was ele 
vated 1.5 millimeters with T, diphasic (Fig 


i, A). 


Phonocardiography 


showed distinctly 


waves. P were notched and 


interval was seconds. 


confirmed the auscul 


ise 


tion 
oli 
tua- 
eart 
| in 
lary 
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tatory findings. The tracing taken over the 
pulmonic area showed a systolic murmur 
with splitting of the second sound (Fig. 1, 
C). Over the mitral area the tracing show- 
ed the loud first sound with a systolic mur- 
ur of low amplitude and a long diastolic 
urmur of the tvpe seen in mitral stenosis 
Fig. 1, D 

Fluoroscopic and radiographic examination 
if the chest was reported as follows: “The 
transverse diameter of the heart is only mod- 
erately increased. The configuration is, how- 
ver, markedly abnormal. The aortic knob 

not demonstrable and leaves no imprint 


tees 


as 


7 


on the barium filled esophagus in any view. 
In the frontal view there is marked con- 
vexity in the region of the pulmon: ry conus. 
The right and left pulmonary arteries are 
greatly enlarged but there is little pulmonary 
congestion. The barium filled esophi igus is 
not displaced. In the right oblique view the 
barium filled esophagus is deviated slightly 
posteriorly in the region of the left auricle. 
\ small bulge is seen behind the esophagus 
low on the posterior contour. This is thought 
to represent right auricular enlargement. 
Again the marked enlargement in the conus 
region is seen. In the left oblique view there 


D 


1.—(R.D.S.) A. Standard four lead B. Teleoroentgenogram of 


1owing configuration and size of heart. 


Phonocardicgram taken over pulmonic area; 


points to systolic murmur. There is citer of the pulmonic second sound. D. Phono- 
ram taken over mitral area; arrow points to pre systolic murmur. Further description 


, 
rst 
ln 
10! 
she 
om 
Vas 
tel 
illy 
be 
eT 
gh 
A 
co” 
de 
left 
33553 
the 
not 
nent 
ler 
el 
Fig 
scul 


O04 COURTER, FELSON, MC GUIRI 


Is no eviden posterior enlargement o 
lett ventricle but there is considerable prom 
inence of the right heart anterior], Pul- 
Sations are very prominent in both hilar re 
ions. No intracardiac calcifications are seen 
Che impression was “fairly marked enlarge 
ment of the right auricle, right ventricle, and 
both pulmonary arteries, with ‘hilar danc 
| | uric le 


Chet iS Slight enlarge nent of the 
Che findings are rather typical of interauricu- 


lar septal detect There is pr ibably in 
sociated mitral stenosis (Lutembacher’s s 
dror 
P-A teleoroentgenogram of th hest re 
iled the transverse diameter of the heart 
be 13 centimeters in a chest of 25 centi ters 
transverse diameter (Fig. 1, B 


COMMEN lr; This patient had cardiac 
symptoms from early life, with heart 
disease of an undiagnosed type discov 
ered on the first examination when 10 
vears old. Two subsequent illnesses 
were thought to be rheumatic fever. 
The findings at the present time are 
typical of interauricular septal defect 
To this picture are added the classical 
physical findings of mitral stenosis 
Worthy of emphasis is the fluoroscopic 
picture of right heart enlargement with 
tremendous pulmonary dilatation, and 
pulsating pulmonary vessels as_ evi- 


denced by a typical “hilar dance.” 


Case 2. (¢ D., 25 vears old. is the oldest of 
the 5 ildren. Although not a “blue baby 
the other noted early that the patient 
seem listless and nursed poorly. She had 
considerable difficulty in walking because of 


~ growing pains,” not walking until more than 


2 vears of age. She frequently complaine 1 of 
pain in both thighs and when 3 vears old 
durit n acute episod of leg pain the 
mother noted for the first time transient 
“bluens of the lips. The family doctor told 
the mother that the patient had \ bad 
heart” and “rheumatic fever.” When 6 vears 


old the patient recovered rapidly from an at 


tack of pneumonia Subse juenthy she 
ended a school for crippled children for sev- 
eral years because of heart trouble. For 10 
he has had marked shortness of breatl 
even on mild exertion; slight ankle edema 


ippe ired l ve ir ago and Was Tap ly relieved 


years § 


by digitalis but with minimal improvement 
of the dyspni 1. At present she is quite limi 
ted in her activity. unable to climb stairs 


even slowly without severs dyspni Expo 


ire to moderately d air leads t marke 
tingling of her hands and feet 

Physical examination revealed vorly de 
veloped girl appearing several years younger 
than her stated a She was not cvanoti 
Blood pressul in bot] irms and legs wa 
10/70. Positive physi findings were limite 
to th hest | bd n She, like her SIS 
ter, had te pl rdial bulge of tl 
hy tra k left hest. Percussior 
lemonstrated enlarge of the heart t 
bot he lett and 1 Ea re were no thrill 
present \ moderat vstoli wa 
heard in the first in rsp to the left of the 
sternum rd the pl See I | S( und 
wecentuated. On 2 sions there has beer 
heard a faint bl lv diastolic murm 
in Ist ind | | t S ¢ 
tremely loud. | toli ur Ww 
present i the t th left inte rspa 
ver tl ipe \ t pi vstolic rumble en 
ing ina loud shappu first heart sound coul 
he h | 1 the 7+] in the inter 
ixillary line. This ! ir was quite localize 

The enti ight her abdomen w 
tende rst the right uppe 
tuadrant w e 4 r was felt 2 fing 
breadths helow t tal irgin in the 
clavicular line tes was present ar 
there was no 1. Fingers at lt 
shows: | no evid | t lubbing 

Urinalvsis was tely negative and t 
blood picture w 

The electrocard 1 revealed right a 
deviation with hig] I d P waves. P 
deviation with high | il P waves. P, 
iried from | to in height ind 0.1 
to 0.15 seconds 1 { ion. The PR inter 
was 0.17 seconds in duration. The ORS « 
plexes S'] nd wave were 
unusual (Fig. 2, A 

Phonocardiogray igain confirmed t 
wuscultatory§ fincir n that over the p 
monic are there I rded a svstolic 

nul Fig 9 ( I | over the mitral ul 
i loud svstoli rmur and a short pres 
tolic murmur ending in a first heart sou 
of unusually larce plitude Fig. 2, D 

Fluoroscopi unin 
of the chest was reported as follows In 
frontal view the trai erse ciameter of 


heart is markedly increased and the gene 


configuration is globular. There is a tren 


dous prominence in the region of the pul 
nary conus. The ort knob is practic 
invisible and | little or no imprint on 
barium filled CSO} gus in anv view. TI 
is some enlargement in the region of 


lower right contour. In the right obliqui 
sition there is slight generalized posterior 
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placement of the barium filled esophagus. The 
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and ‘hilar dance, findings quite character- 


marked prominence in the pulmonary conus _ istic of interauricular septal detect.” 
di region is better visualized. In the left oblique P-A teleoroentgenogram of the chest re- 
om there is marked enlargement of the right vealed the — diameter of the heart 
re heart. The heart overlaps the spine posteriorly to be 18.3 em. in a chest of 24 cm. transverse 
aa ven when the patient is almost in the true diameter (Fig. 2, B). 
lateral position. Pulsation of all the cardia 
SIS horders is accentuated and there 1S marked COMMEN lr: Phis patient also has 
t] expansile hilar pulsation bilaterally. No intra- had symptoms dating from early life 
5 irdiac calcification is seen. Moderately se with a defective heart found when 3 
{ ere pulmonary congestion is present.” Th vears old, during an acute illness con- 
rill mpression was “marked ilargement of right . 
, sidered to be rheumatic fever. It is not 
wa ventricle right auricle ind both pulmonary 
“~ rteries, with severe pulmonary congestion lear whether her early symptoms were 
W 
i 
rm 
1 
() 
n 
Tie 
n 
ul 
C 
mn 
Tl 2.—(C.D.) A. Standard four lead electrocardiogram. B. Teleorentgenogram of chest 
f configuration and size of heart. C. Phonocardiogram taken over pulmonic area; 
T points to systolic murmur. Phonocardiogram taken over mitral area; arrow points to 


resvstolic murmur. Further description in text. 
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due to congenital heart disease alone or 


in combination with rheumatic tever. 


However, these symptoms have _per- 
sisted to the present time, Physical ex- 
amination is suggestive of mitral ste- 
nosis, and the fluoroscopic picture is 
typical of interauricular septal defect 
in that the right heart is selectively en- 
larged with a small aorta, and marked 
prominence of the pulmonary vessels 
with striking expansile pulsations, so- 
called “hilar dance.” The greater heart 
size in this case is probably related to 
a larger. interauricular septal defect 
and more severe mitral stenosis, both 
factors leading to greater strain on the 
right heart. Although the diastolic 
murmur of mitral not as 
as long as in the first case, it 


stenosis is 
loud or 
is believed that the clinical diagnosis of 
Lutembacher’s syndrome is justified. 


Discussion. In the literature on Lut- 
embacher’s syndrome we have found 
a total of 54 cases with post mortem 
description of an interauricular septal 
defect complicated by mitral stenosis. 
Lutembacher, presenting the 25th re 
corded 1916?°, 
lengthy review the etiology and hemo- 


case in discussed in a 
dynamics of this association. The svn- 
his 


drome was subsequently given 
name. In 4 reviews up to 194413.17.26 
a total of 52 cases had been collected. 
Since then there have appeared 2 other 


'. No reports mentioned a fam- 
occurrence. 


reports‘ 
ilial 

The etiology of the mitral stenosis in 
this syndrome has not been conclusive- 
ly established. Earlier writers felt that 
it was congenital in origin, but recent 
authorities'*:!7 believe that 
tral stenosis complicates an interauri- 
cular septal defect, it is secondary to 
endocarditis acquired after birth. Fur- 
ther support for this belief is advanced 
by the history of rheumatic fever in 
both of our patients. 

There is no constant clinical pattern 
found in individuals suffering from an 
interauricular septal defect. In com- 


when mi- 


FELSON, Mé 


GUIRE: 


mon with other types of congenital 
heart disease, retardation of physical 
and/or mental growth and develop- 
ment is found, such patients usually 
appearing inmature. There is frequent- 
ly a bulging of the left precordium, 
the costal cartilages to the left of the 
sternum bowing convexly. There is 


marked 


intrapulmonary pressure as indicated 


also evidence of increase in 
by accentuation, or splitting of the pul- 
monic second sound. Systolic murmurs 
from the apex to the base have been 
described. The most common location 
of the systolic murmur is over the pul- 
monic area in the first or second in- 
terspace to the left of the sternum 
there appear diastolic 
murmurs at the base probably due to 


Occasionally, 


relative pulmonic insufficiency. 

Since physical examination usually 
is not clearly diagnostic, much em- 
phasis must be placed upon fluoro- 


scopic examination. In _ recent years 
definite criteria for the radiologic diag 
interauricular septal defect 
established, first by Ass 


Dressler and Roesler* 


nosis of 
been 
and by 


have 
mann! 
and more recently by Sussman, et al. ** 
This pattern consists of (1) general 
ized enlargement of the right side of 
the heart; (2) marked prominence of 
the pulmonary conus, (3) increased 
hilar, markings, frequently with “hilar 
dance’, (4) left ventricle, (5 
small to hypoplastic aorta. A diagnos 
tic procedure of value in the diagnosis 
of interauricular septal defect is right 
heart catheterization. This has 
discussed recently?**!. Unfortunatelh 
neither of these sisters has given per 
mission for the performance of this 


small 


been 


procedure. 

For the diagnosis of a superimposed 
mitral must hear the 
characteristic apical diastolic murmur 
It should be emphasized that the mit- 
ral stenosis may be “silent,” the lesion 
appearing at autopsy when no murmur 
was present on clinical examinatio: 


stenosis one 


lag 
fect 
Ass 
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ral 
» ol 
of 
ised 
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(5 
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‘ight 
yeen 
per 
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(he usual explanation for such “silent” 
valvular lesions is that coincident to a 
large auricular septal defect, there is 
a reduced blood flow through the 
stenosed mitral valve, insufficient to 
set up an audible murmur. 

To establish the presence of Lutem- 
bachers syndrome it is necessary to 
rule out mitral stenosis complicated by 
relative pulmonary insufficiency. Evi- 
dence of marked left auricular en- 
largement is absent_ in Lutembacher’s 
syndrome, since the defect acts as_a 
safety valve in releasing increased pres- 
sure within the left auricle resulting 
from a stenosed mitral valve. 

Other 
must be differentiated from interauri- 


congenital cardiac — lesions 
cular septal defect, alone or in con- 
junction with mitral stenosis. 

arteriosus 
shows dilation of the pul- 
nonary conus and often striking pul- 
sations of the hilar vessels of the type 
described as “hilar dance.” In atypi- 
cal form eas findings may be absent 


@ Yatency of the ductus 


ind the classical machinery- -type mur- 
mur may not be present. However, 
there is usually present a high arterial 
pulse pressure, and on fluoroscopy the 
prominent and 
When enlarge- 

ent of the heart is present both ven- 
tricles show hypertrophy. 


iorta is found to be 


pulsating vigorously. 
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Kisenmengers complex  (interven- 
tricular septal defect, dextroposition of 
the aorta, right ventricular hypertro- 
phy, but with a normal or dilated pul- 
monary segment, thus differing from 
the te tralogy of Fallot ) is characterized 
by the presence of cyanosis which ap- 
pears early in life and persists. Cyan- 
osis in auricular se ptal defects is at 
most transient, persisting only as a 
terminal event. 

Uncomplicated interventricular sep- 
tal defects even if large do not lead to 
such marked enlargement of the right 
heart, and vigorously or expansilely 
pulsating hilar vessels are not seen. 
Commonly in such cases the only evi- 
dence of cardiac abnormality is the 
characteristic harsh and well localized, 
systolic murmur and thrill to the left 
of the mid sternum. Acquired lesions 
producing dilatation of the pulmonary 
artery and chronic cor pulmonale must 
also be excluded. 

Summary. 1. Familial congenital 
interauricular defect complicated 
by mitral ( Lutembacher’s 
syndrome ) is described apparently for 
the first time. 

2. This disorder was found in 2 
sisters aged 21 and 26. 

3. The literature concerning familial 
congenital heart disease has been re- 
viewed. 
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rHE PROBABLY GRAVE SIGNIFICANCE OF PREMATURE BEATS 
OCCURRING IN ANGINA PECTORIS INDUCED BY EFFORT’ 
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lr 1s a common experience of clini- 
cians to study patients with subjective 
symptoms characteristic of Heberden’s 
ingina but with few of the physical 
phenomena of cardio-vascular disease 
ind with that are 
either equivocal or essentially normal. 
Various tec el s have been used 
by investigators for the primary pur- 
pose of recording on the electrocardio- 
gram changes occurring when the elu- 
sive symptoms of effort angina are pro- 
duced either by reducing oxygen pres- 
sure in the arterial blood! or by in- 
creasing cardiac work by graded exer- 
C1S€ 
The following procedure has been 
ised in our electrocardiographic labo- 
itory for 8 or more years, and has jus- 
tified itself in patie nts who have symp- 
toms of angina pectoris, but whose 
hysical examination and resting elec- 
cardiogram do not give adequate ob- 
jective data. 
(he patient is required to exercise 
ly sufficiently to reproduce the sub- 
ective symptoms from which he is 
secking relief. This exercise procedure 
urried out under the close super- 
m of a trained observer; and its 
type and duration vary greatly from 
ent to patient depending upon the 
exercise tolerance of the individual. 
Electrocardiograms are made_ before, 
during, and after induced attacks of the 
primary complaint. No accidents have 
resulted from, these studies—though 
there doubtless could be potential dan- 
ger if laboratory technicians are per 


ented in abstract at the 61st meeting of 
( { 1948 


mitted to collect such data unsuper- 
vised. 

For the period of our study the most 
significant change in the electrocardio- 
crams in attacks of angina pec- 
‘oris has been the occurrence in 4 pa- 
tients of premature ventricular beats. 
it must be emphasized that in each 
case there was nurmal rhythm betore 
and after the induced episode. The 
purpose of this report is to evaluate the 
significance of these observations. 


Case Reports. Case 1. H. H., white male, 
aged oa. occupation, merchant Was seen 
April 2, 1945, with the major complaint that 
after active exercise he developed a burning 
and aching pain under the upper sternum and 
the upper left arm. With rest, the patient was 
free of subjective symptoms within a few 
minutes. He had made the interesting obser- 
vation that during the attacks his pulse was 
“too slow” but the rate was normal with rest 
and with the cessation of substernal pain. His 
symptoms were of 5 months’ duration and 
were becoming progressively more incapaci- 
tating. 

Before the development of the present com- 
plaint he had been robust and well. 

The patient customarily smoked 15 to 20 
cigarettes a dav and took a drink of whiskey 
before lunch and 2 drinks before dinner. 

Physical examination: The patient was a 
robust man, well developed and nourished. 
Ht. 5’ 10”, wet. 188 lbs. His general examin- 
wtion showed him to be esseatially normal. 
The heart was normal in size; the rate was 
80 and rhythm was regular. The first sounds 
were normal and there were no murmurs. The 
pulmonic second sound was normal in inten- 
sity and quality and the aortic second sound 
was moderately accentuated and amphoric in 
quality. The peripheral arteries were normal 
in texture. The blood pressure was systolic 
145, diastolic 90. 
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A ( 


Fic. 1.—Case I (H.H.) A. Before exercise: regular rhythm, rate 80, PR 0.15, QRS 0.06, moderate left 
axis deviation, slight (15 mm.) depression of S-T in IV, notched T,. B. During an attack following exercise 
Bigeminal rhythm, rate 100 in Leads I and II, normal sinus rhythm, rate 95, in Leads III and IV, PR 0.14 
QRS 0.06, moderate left axis deviation, 4; mm. depression $-T I and Il. C, Exercise after 0.6 gm. quinidine 
sulphate normal sinus rhythm, rate 90, PR 0.14, QRS. 0.06, moderate lett axis deviation, 4% mm. depression 
S-T in I and II and 1 mm. depression ST4—T3, slightly more positive. No symptoms suggestive of 


angina pec 
toris. 


A B C 


Fic. 2.—Case 2. (T.A.) A. Before exercise: normal sinus rhythm, rate 50, PR 0.16, QRS 0.09, moder: 
R, small slurred $, low T in I, small Q, high R, high T in II and III, moderate R and S, upright T in | 
“U” waves present in I, Il, and IV. B. During an attack following exercise: Lead I—normal sinus rhythm, 
rate 70—T wave slightly higher, Leads II and I1Il—frequent ventricular premature beats, Lead IV—1 m 
depression of S-T—T waves diphasic (+). C. Exercise after 0.6 gm. of quinidine sulphate: normal sit 
rhythm, rate 90 in I and II, rate 75 in III and IV, PR 0.16, QRS 0.10, moderate R, moderate S, high T. ir 
high R, moderate S in II, slightly less positive T and prominent “U” in III, prominent “U” wave in 
no symptoms suggestive of angina pectoris. 


1d, 


rcise 


0.14 


per 
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All laboratory findings were negative. 

Roentgen-ray report: “The heart is normal 
in size and shape. Cardiothoracic ration is 
18%. There is some increased density of the 
worta. The esophagus is normal and there is 
no herniation.’ 

Electrocardiograms are shown in Fig | 

This patient was able to be entirely free 
from symptoms while he was taking quinidine 
0.3 gm., 3 times a day at 10 a. m., 4 p. m.., 
ind 8 p. m. On November 5, 1945, he suf- 
fered a coronary occlusion which proved fatal 


1 about 2 hours after the beginning of the 


ittack 
No information is available as to whether 
he was taking quinidine regularly before the 


fatal episode. His physician thought he was 
not 

Case 2. T.A., white male, aged 56, occu- 
pation, farmer, was seen May 3, 1946, whose 
hief and only complaint was burning pain, 
substernal in location, induced by eftort and 
relieved by rest. The attack was most likely 

«cur after meals. If he did not stop and 
rest he would get an aching pain in both 
houlders and in the upper left arm. The pa- 
ent felt that his symptoms were due to 
indigestion.” He did not smoke or use alco- 
hol. His history otherwise was significantly, 
egative. 

Physical examination: The patient was a 
ell developed and well nourished man who 


was obviously apprehensive, but did not ap- 
pear ill. The only abnormal findings were lo- 
calized in the cardiovascular system. The 
heart was normal in size and shape. There 
were no murmurs. The pulmonic second 
sound was normal in intensity and quality. 
The aortic second sound was amphoric in 
quality and increased in intensity. Heart rate 
was 56 per min. and rhythmic. Blood pressure 
was 165 systolic, 110 diastolic. 

Electrocardiogram: Fig. 2. 

Due to the control of the premature beats 
by quinidine and a marked increase in exer- 
cise tolerance, quinidine sulphate 0.3. gms. 
was prescribed to be taken 3 times a day. 
The patient continued this medication for 2 
weeks with a marked improvement in exer- 
cise tolerance. The quinidine sulphate was 
discontinued by his family physician because 
the patient developed gastric symptoms which 
he attributed to the drug. The physician 
states that the patient has retired from work 
on account of the cardiac disability. He is 
now using nitroglycerine frequently for the 
relief of pain. The patient has not been re- 
examined by me since the original consulta- 
tion. 

Case 3. ].B.B., white male, aged 44 occu- 
pation, oil company executive, was seen Janu- 
ary 1, 1946, with the chief complaint of a 
“squeezing pain” beginning under the ster- 
num with radiation to both arms. At times 


B 


Case 3. (J.B.B.) Before exercise: normal sinus rhythm, rate 85, PR 0.16, QRS 0.08, small Q 
nd Ill, low T in I, Il and II1I—low notched T in IV. During an attack following exercise: normal sinus 


h rate 85 in 


, rate 75 in Leads Il, III, and IV, interrupted by premature beats from multiple 


1 Lead I 
Lead III, PR 0.16, slight (1 mm.) depression of S-T and more “peaked” T in IV, T waves in all 


ore positive 


| 
| 
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it extends through to the area of the lett 
apula Phe symptoms ire consistently pre 
cipitated by exercise and there. is prompt 
relief with rest Phe symptoms began 
months previously and were becoming. in 
reasingly more apacitating 

There is nothing else of significance in his 
past or family history except that his father 
died at the age of 64 from a “heart attack” 


the 
be normal with a blood pressure of 130 sys 
tolic and 85 diastolic. 


Physical examination showed patient to 


Che electro ardtiogranis 


re shown in Fig. 3 
Since the original study his clinical courss 
has been unsatisfactory. Quinidine 0.3° gms 


URRING INO ANGINA PECTORIES 
sions he had taken nitroglycerine with prompt 
reliet. The present complaint began approxi 
mately 16 months previous to examination and 
had become mere ising ly 
Phe himself being 
otherwise quite well; however, he had known 
for 


more severe, 


patient described 


as 


“many vears” that his blood pressure was 
elevated. 

Physical examination: a well developed 
well nourish d mak apparently somewhat ap 
63. Ht. 5’9”, LS7 


pounds. His general examination was not re- 


prehensive, weight 


age 


markable except for the cardiovascular sys 
tem The heart was moderately enlarged to 
the left. The apex beat was forceful and lo 


} times a day apparently increase his exercis« cated in the nipple line, 5th intercostal space 
tolerance but not significantly. His physician he tirst sound was rrormal in quality. Chere 
reports “his exercise tolerance has progres was a slightly harsh systolic murmur heard 
sively lessened and he now uses nitroglycerine over the aorta in the first and second right 
frequently. He has not had symptoms char- intercostal area. The aortic second sound 
acteristic of acute coronary occlusion” was markedly accentuated and grossly am- 

Case 4. T.0.C., white male, aged 63, phy- phoric in quality. The pulmonic second 
sician, was seen October 18, 1944, with the sound was essentially normal. Heart rate was 
chief complaint of severe substernal pain with 78 and rhythmic 
radiation to both arms induced by minor here were signs of a moderate generalized 
hvsical error Alt renevec Vy TES iurter1osclerosis OOK wessure Was SVS 
pl | effort | t] 1 t | The blood pr \ 
He was impressed by the pounding of his  tolic 190, diastolic 105. Pulse rate was 78 
heart during the attacks of pain and by the ind rhvthmic. Roentgen-ray of the heart 
irregularity of the pulse. On numerous occa rhe heart is enlarged, particularly the left 

A B 

Fic. 4.—Case 4 ¥r.O.w Before excreise norma nl rhythm, rate 65, PR 0.20, QRS 0.10, high 
moderate S in I, small R, deep slurred S in HH, smail R, deep S, small Rl, small $1 in III During atta 
following moderate exercise: throughout traciny there a basic sinus tachycard 120 in Lead I, gradua 
slowing to 105 in Lead IV. frequent ntricular extrasvstoles, producing a bigeminal rhythm for the m 
part. Moderate depression of S-T intervals in Leads, I, Il, and IV. Exercise after 0.6 gm quinidine sulphat 
normal sinus rhythm. rate 85, same as control except itly depressed S-T in I, slight elevation of S-T a 
higher T in II and III, slight depression (114 mm ind sagging of S-T and diphasic T in IN 
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itricle iorta is moderately dilated 
1 the density increased, indicating arterio 
rOsis Phe cardio-thoracic ratio is 52% 


the electrocardiograms are shown in Fig. 4 


his patient was warned as to the dangers 
exercise and advised to reduce his weight 
LO pounds. Reduction in the amount of 
rk was recommended. Quinidine sulphate 
In. Was pres ribed at 10 a. m., 4 p. m., 
18 p.m. He felt that this medication im- 
ved his exercise tolerance about 50% and 
was particularly impressed with the ab 
we Of cardia pounding when an attack 
preciy itated by effort bevond his physi 
oleran 
\fter omitting the quinicine for approxi 
tely 1 week, he endeavored to rescue his 
nddaughter trom a main highway when 
iw oan approaching motor car bearing 
upon her Phe child SAVe | hers¢ lf but 
is seen to fall forward just before reach- 
the highway, death obviously occurring 


ntaneoush 


Discussion. In the practice of cardi- 
logy premature beats per se are not 
regarded as important®''. this 
generally accepted fact there are few 
exceptions, but these exceptions may 


} 


e of peculiar significance. 
Extrasvstoles, as a general rule, are 
increased during the post-acceleration 
or slowing period following induced 
hveardia 
In the patients under discussion 
premature beats occurred during the 
period of acceleration and at the peak 
of chest pain, and disappeared with 
and cardiac slowing. It is also 
significant that the rhythm was normal 
except during the induced episodes: 
ind that 3 of the patients Cases l, 2. 


and 4, noted an irregular pulse and 
“heart pounding” during attacks of 
substernal pain induced by the exer- 
cise of daily routine. . 

bourne" studying the effects of ex- 
er on the frequency of premature 
be found that in rheumatic heart 
di e no significant effect resulted 
trom exercise, while in 11 patients with 
arteriosclerosis 9 showed a significant 
increase in the number of extrasystoles 
during the post-acceleration period fol- 


low exercise. He felt that the ex- 


planation for an increased number of 
extrasystoles in this group with vascu- 
lar disease was to be tound in the 
effects of exercise in the production 
of local anoxemia resulting from dis- 
ease in some branch of a coronary 
artery, 

The opinion expressed by Wood and 
Wolferth'? that the majority of at- 
tacks of angina pectoris are associated 
with a localized circulatory disturbance 
in the myocardium is tenable. This 
hypothesis does not imply that the 
main stem and branches of the cor- 
onary arteries are not narrowed, but 
that some branches are relatively more 
involved than others. The areas sup- 
plied by these lesser vessels suffer a 
greater degree of anoxemia during the 
period of increased metabolic demand 
resulting from exercise. It may be as- 
sumed that in the patients now under 
discussion, a common factor operated 
in producing the subjective symptoms 
and the premature beats and that this 
factor became operative following ex- 
ercise. With rest, pain subsided, and 
the extrasystoles disappeared, which 
strongly suggests that both resulted 
from a local anoxemia of the myocardi- 
um. 


In Cases 1 and 2 there appeared to 
be a definite relationship between the 
premature beats and exercise toler- 
ance. Both patients, after therapeutic 
dosage of quinidine sulphate, toler- 
ated 3 or 4 times the amount of exer- 
cise without occurrence of premature 
beats and with no reproduction of the 
original subjective symptoms. Expla- 
nation of this observed fact is not sim- 
ple but it is suggested that either 
quinidine increased the tolerance of 
the heart muscle to oxygen want or 
that frequent premature beats re- 
duced the minute volume flow through 
the coronary circulation. Case 1 is 
significant in this connection. The 
patient was observed frequently up to 
within a few weeks of the time he 
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had a fatal coronary occlusion, and he 
Was essentially free from symptoms 
while he continued the use of quini- 
dine, which he thought kept his pulse 
regular and at a normal rate. Case 4, 
a physician, felt that quinidine defi- 
nitely reduced the severity of the at- 
tacks of angina and he attributed to 
the use of this drug the relief of the 
irregularity and pounding of his heart 
noted previously. 

One of the unhappy end points of 
angina pectoris is sudden death and 
this catastrophe all too frequently oc- 
curs when patients exercise beyond 
their 
these circumstances probably 
from fibrillation of the ventricle. Rob- 
Hermann 
have shown the relationship of par- 


tolerance. Sudden death under 


results 
and _others® 


inson and 


oxysmal ventricular tachycardia to 
ventricular fibrillation and the impor- 
tance of coronary artery insufficiency 
in the production of these grave ven- 
tricular rhythms. A bigeminal rhythm 
after acute myocardial infarction may 
precede ventricular tachycardia and 
fibrillation, both in the experimental 
ligation of a coronary artery and in 
acute coronary occlusion occurring in 
It is with these facts in mind 
that one feels justified in suggesting 


man. 


that the occurrence of frequent pre- 
mature beats and especially a bigemi- 
nal ventricular rhythm during an at- 
tack of induced angina pectoris has 
grave prognostic significance. 

Case 4 again emphasizes the dan- 
inherent in excessive exercise in 
effort. It is thought that 
exercise during an attack of pain is 
peculiarly hazardous for patients with 
the type of disturbed rhythm under 
discussion. 


gers 


angina of 


In 1924* the writer suggested that 
quinidine sulphate controlled ventricu- 
lar tachycardia complicating acute 
myocardial infarction. In 19348 after 
more extended experience, the writer 
advocated quinidine sulphate as the 


OCCURRING IN 


ANGINA PECTORIS 


most potent drug to prevent develop 
ment of paroxysmal ventricular tachy 
the first 
week following acute myocardial in 


cardia and fibrillation duri1 


farction. Since 1934 it has been ow 
routine policy to use 0.3 gm. of this 
drug 3 times a day at 4-hour intervals 
as a preventive agent. A review of 
our clinical material strongly indicates 
that the practice has much merit. 
Borg! in 1939 presented unequivocal 
evidence that quinidine sulphate in 
conservative doses lessened post-intare 
the 
employed its use in acute coronary 


tion irritability of ventricle and 
occlusion. 


It is 
dine sulphate be prescribed in thera 


logical, therefore, that quini- 
peutic doses for prophylaxis against 
ventricular fibrillation 
death in patients who have frequent 
beats at the 
peak of effort angina: and in some 
the the attacks of 
pain is lessened and exercise tolerance 


and sudden 


premature ventricular 


cases intensity olf 


increased by depression of the irri- 
table from a 


factor or factors common to the mech- 


mvocardium resulting 


anism of pain and disturbed rhythm 
that 
these 4 patients, selected from many 
were victims of the angina pectoris of 
effort. With the exception of Case 4 
they had few signs of cardiovascular 


Conclusions: 1. It is obvious 


disease and resting electrocardiograms 
were equivocal in all 4. 

2. Premature beats occurring at the 
peak of induced angina and cardiac ac- 
the 
change in the electrocardiogram. The 


celeration were most significant 
ectopic beats and pain disappeared 
with rest and cardiac slowing. 
3. In 2 of the patients exercise tol- 
erance was greatly increased by quini- 
dine sulphate which prevented the oc- 
currence of 
effort. 

4. It is suggested that the occur- 
rence of premature beats, especia ly 


pulsus bigeminus in an episode of et- 


premature beats with 


and 


juini- 
hera 
yainst 
idder 
jue nt 

the 
ks of 
rance 

1rrl- 
mm a 
nech- 
ythm 


th it 
many 


at the 
ac a 
ificant 


1 
. The 
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fort angina may have grave prognostic 
significance. It is, however, obligatory 


that 


a larger series of patients be 


studied before final conclusions can be 


drawn. 


5. Quinidine sulphate can profitably 
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THE INSENSIBLE LOSS OF WATER IN CONGESTIVE 

HEART FAILURE 

By C. J. DALTON, M.D 

FORMER ASSISTANT RESIDENT IN MEDICIS 
R. C. DARLING, M.D. 
ASSOCIATE PROFESSOR OF MEDICINI 
AND 

ETHEL SHEA, A.B 

NEW YORK, NEW YORA 

From the De} irtment of Medicine, Columbia University 
Coilege of Physicians and Surgeoi md the Presbyterian Hospital 
Congestive heart failure is charac and Benedict Burch and Winsoi 


terized by a marked disturbance in fluid 


balance While the failure of the 
kidneys to excrete water (and salt) in 
this condition has been extensively 


studied, water loss by other routes has 
been less thoroughly investigated. It 
is the purpose ot this report to meas 
this 
theoretical and practical conclusions 


ure loss and discover possible 

In this discussion the term “insensibl: 
perspiration” will be used co describ 
the water loss through the skin occur 
conditions in which the 


ring unde} 


thermal stimulus to sweating is absent 
This term has been defined somewhat 
differently by other 
having been used to express (in the ab 
the total 
weight loss of the body, or (2) the total 
wate! 


some workers 


sence of sensible sweating l 


loss from both lungs and skin. 
It seems more logical to reserve the 
term “perspiration” for a function of 
the skin. Without 


the normal 


sensible sweating 


body continually loses 
weight from 3 sources: (1) from expired 
watel from excess weight 


ot expired CO. over absorbed O 


vapor, (2) 
and 
3) from water loss through the skin. 
The last component has been reported 
167 to 


have shown that it averages 14 gm. per 
S and 21 gm 
ind that it comprises about 50°¢ of the 


hour with extremes of 


total insensible weight loss. 


The total insensible water loss has 
Leen roughly. correlated with — the 
vetabolism (Benedict and Root and 
has been found to furnish a fairly con 
tant percentage of body heat los 


Soderstrom and Dubois Individual 
variations over short periods are large 
Wilev and Newburgh*’) and 
clear how the ii 


metabolism 


however! 
not 


creased loss with higher 


it is much of 


due simply to increased loss via_ the 
[t is well established that wate 
and therefore heat 


is related 


lungs 
loss Vila the lung 


closely to the pulmonar) 


ventilation (Galeotti Jurch and 
nrobably to nothing else 
Insensible perspiration, even whe 


used in its simpler restricted sense 
Whil 


not due to a single 
the bulk of the water loss is presumab! 


proc eSS. 


a diffusion and evaporation through tl 


ntact skin not involving sweat gla 
activity nevertheless a small px 
tion will be included as a result of 


palmar and solar sweating. the sweat 


as varving from 1700 gm. per glands of these areas functioning c¢ 
day’* but the most careful measure- tinuously and being under various 1 
ments on normal individuals (Benedict thermal controls. The mechanism 

* This research was aided bv a grant to Columbia University from the Baruch Commi 


on Physical Medicine 


for insensible weight loss. 
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water loss through the non-sweating 
skin has not been wholly clarified. The 
most plausible picture is that of a dif- 
fusion through the deeper layers and 
an evaporation through the cornified 
This is roughly the explana- 
tion offered by Winsor and Burch’ 
who found comparable rates of water 
transter through dead and living skin. 
If this is true the rate of water loss 
should be determined by simple physi- 
cal factors such as skin temperature and 
vapor pressure of intradermal water. 
Ray and Burch** regard intravascular 
hydrostatic pressure as unimportant 
with reference to the rate of diffusion 
of water through the skin. 


lavers. 


Congestive heart failure with edema, 
associated with severe derangement of 
peripheral circulation, and distortion of 
normal skin fluid relationships presents 

situation in which the hypotheses of 
water transfer through the skin as well 
as the practical importance of this 
means of water elimination may be 
tested. Soderstrom and Dubois** sug- 
gested from examination of their meas- 
urements of total insensible water loss 
in congestive failure that possibly the 
portion from the skin was diminished. 
Zak and colleagues***" in a series of 
reports beginning in 1929 found mark- 
edly reduced and even negative figures 
Several 
have failed fully to 
confirm these findings. None, however, 


workers 


has partitioned the weight loss between 
the skin and lungs. Kauf and Zak’s ob- 


servation of localized diminished 
sweating in congestive failure’’ was 
mace on the palms, which, as men- 
tioned previously, have sweat glands 
ncder specialized controls. Burch® 


measured the water loss from localized 
areas in patients in congestive failure 
and clearly demonstrated a lower than 
normal sweating response to a_ hot 
e mment. His figures, however, do 


not show a clear-cut difference between 


normal subjects and cardiac patients in 
a cool environment. 

The possibilities, therefore, remain 
that insensible perspiration in conges- 
tive heart failure is unchanged, im- 
paired, or enhanced. Perhaps our 
theories of simple diffusion and evapo- 
ration are complicated by varying af- 
finities of the tissue for water. Perhaps, 
in spite of the negative evidence, the 
transfer of water is carried on in part 
by some active process in the cells of 
the skin. It is the purpose of this 
report to re-examine the problem, par- 
titioning in 14 experiments (8 of them 
on patients with congestive heart fail- 
ure), the insensible weight loss into the 
various components mentioned above. 


Method. Five subjects studied were 
patients in severe cardiac decompensation, 
the degree of right-sided congestive failure 
being predominant. They all had pitting 
edema of the extremities and elevated 
venous pressures. Three of these patients 
were restudied after cardiac recompensa- 
tion had taken place, making a total of § 
experiments on patients with heart dis- 
ease. In addition, 6 experiments were 
carried out on 4 patients with an illness 
having no significant cardiac component, 
in order to afford a broader basis for 
comparison of the results both within the 
series and with those of other observers. 
This made the total number of experi- 
ments 14. 

All studies were carried out in a room, 
the temperature and relative humidity of 
which could be kept constant throughout 
each experiment and from experiment to 
experiment. With the exceptions noted 
in Table 1, all experiments were carried 
out in room temperatures close to 23 
C. and relative humidities of 51%. No 
attempt was made throughout the course 
of the experiment to keep the patient 
under basal conditions. It was desired 
to simulate the typical daytime activity 
of the patient at bed-rest. In practical 
terms this meant that the subject lay 
quietly under a light covering, activity 
being confined to something such as read- 
ing. 
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The procedure in each experiment 
involved the steps outlined in the fol- 
lowing numbered paragraphs: 

l. Total weight loss per unit of time 
was established by weighing the sub- 
ject over a period of hours, usually 3 
or 4, on a “silk” platform scales accurate 
to the Any excreta 
were also weighed. Clothing, limited 
to a light hospital gown, was kept 
unchanged. To minimize the 
due to adsorption of water on the 
clothing a 45-minute period before the 
initial weighing was allowed for equi- 
librium with the environment to take 


nearest / gms. 


error 


place. 

2. On 2 occasions during each ex- 
periment the expired air of the sub- 
ject was collected for 10 minutes in a 
Douglas bag. using the usual mouth- 
piece, noseclip, T-tube, flutter valves 
and connecting tubing. Loss of water 
through the respiratory tract was cal- 
culated from the ventilation 
so obtained, as follows: 


figures 


D ALTON, DARLING, 


SHEA: 


nique in 1912 by Galeotti'* and mor 
recently by Burch,’ which were 37 and 
33 mm. Hg. respectively, for the vapor 
The of the a 


sumption is unimportant for compara 


pressure. accuracy 


tive results, so it is not necessary to 
decide which value is the most likely 
accurate one. Hyperpnea lowers th 
vapor pressure of water in the expired 
air only very slightly during voluntary 
Christie and Loomis 


(Burch? 


The relative humidity, and thence the 


overbreathing 
and in dyspneic patients 
vapor pressure of the inspired air, was 
determined from readings on a sling 
psychrometer every 30 minutes. 

3. Analyses of the expired air col 
lected during the two 
riods were made on the 


10-minute pe 

Haldane ap 
paratus, and from these the weights of 
carbon dioxide expired and oxvgen 


The dif 


ference between these two weights :nay 


consumed were calculated 


be labelled the “metabolic weight loss’ 
The gas analyses on the two periods of 


Resp. water loss H.O expired air H.O inspired ain 
V.P. ins. air 1S 
H..O ins. air Gm. /hr. BP. VP. 994 Vent. (Insp.) in L. /min. S.T.P. 60 
insp. air 
ins. air Gm. ‘hr. BP. VP. 394 Vent. (Exp.) in L./min. $.T.P. 6 
exp. air 
v2; vapor pressure of water Sikuk. standard temperature and pres 
B.P. = barometric pressure sure (O° C., 760 mm. Hg., dry) 


The vapor pressure of expired air 
was assumed to be 44 mm. of Hg. in 


all the experiments. This figure is 
slightly lower than that found by 
Christie and Loomis'’ to be the vapor 
pressure of alveolar air and was so 


chosen to compensate for the lower 
vapor pressure they 
space air. 


found in dead 
These figures for the water 
in expired air are considerably higher 
than those found by a different tech- 


collection did not differ greatly, the 
average probably being representative 
of CO, excretion and O 
over the entire course of the experi- 


consumption 


ment. 

4. Skin temperatures were meas- 
ured from 10 different body regions by 
the thermocouple-potentiometer meth- 
od at 30-minute intervals. . Each skin 
region was weighted according to the 
percentage of body surface represented 
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LOSS OF WATER IN 
Hardy, and Dubois, modified**:*'), and 
an average skin temperature obtained. 
When the average skin temperature 
than 34° C. (cf. Kuno) any 
weight loss due to sensible perspira- 


Was less 
tion was deemed unlikely. 

additional check on the 
possibility of sensible perspiration a 


5. As an 


gauze sponge was placed on the ab- 
domen under an airtight plastic seal 
covering six square inches. This was 
kept in place throughout the experi- 
ment, being weighed before placing 
it and after If the weight 
gain of the sponge was less than 0.050 
(an arbitrarily chosen 


removal. 


om./6 sq.in hr. 
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figure) sensible perspiration was as- 
sumed to be minimal. 

6. Determination of the insensible 
perspiration by weight studies will ob- 
viously include the amount of pakmar 
and solar sweat produced. An estimate 
of the magnitude of this palmar and 
solar perspiration was obtained by the 
technique described above, a sponge 
being placed on one palm of each sub- 
ject. The perspiration obtained in 
this manner was analyzed for chloride 


content, being recorded as sodium 
chloride. 
Results. The results of the experi- 


There 


ments are recorded in Table 1. 


SumMMaAry OF MEASUREMENTS OF INSENSIBLE WeEIGHT Loss Its SUBDIVISIONS IN 
14 ExperRIMENTS ON Carpiac PATIENTS AND OTHERS 
SS £€ SE SE Sr 
« = eSsS a= SS S= 2S gS So SO 
’ WJ 2/18 4 Arteriosclerotic heart 61 53 25.6 301 0.040 16 0.025 38. 2 98.5 155 
disease V.P. 175*** 
2 WJ 5, 47 V.P. 80 39 3.9 19.0 16.1 0.030 36 0.020 32.6 99 4 110 
J.B 3/21/47 Arteriosclerotic heart 45 14 19.7 23.9 0.0380 35 0.050 32.0 97.0* 170 
disease P. 185 
; J.B 4/1/47 V.P. 78 40 26 17.2 20.2 0.030 18 0.055 32.4 97.7* 140 
J 4°22 47 Hypertensive disease 57 6.1 18.8 36.9 0.085 21 0.081 82.5 98.2 1385 
V.P. 130 
Ca 5/15/47 V.P. 110 53 49 10.7 37.4 0 075 19 0.074 33.0 99.5 1380 
M.K. 38/81/47 Arteriosclerotic heart 43 2.0 19 8 21.2 0.060 58 O 012 343 99 6 180 
disease V.P; 175 
H.G 10/21/46 Rheumatic heart disease 42 24 19.0 206 0 025 12 0 017 316 99 8 140 
V.P. 245 
5/1/47 Nephritis nephrotic phase 54 2.5 146 369 0.050 29 0.030 383.7 99.1 190 
B.H. 10/7/46 Hypertensive 18 1.7 100 6.3 0.030 27 0 008 32.4 99 6 125 
disease Asymptomatic 
B.H 10/9/46 Hypertensive 21 22 11.1 7.9 0.025 11 0 001 33.2 99 6 125 
disease— Asy mptomati« 
12 M.I 10/14/46 ?G.1. neoplasm 28 1.8 12.7 183.5 0.070 19 0.001 32.6 99 2 110 
M.L. 10/16/46 ?G.1. neoplasm 30 1.3 15.0 13.7 0.090 32 0.002 $3.9 997 110 
l4 H $/10/47 Hypoadrenalism 35 2.6 9.7 22.7 0.024 40 0020 305 99.6 175 
hypothyroidism 
*+ 


relative humidity =38 
relative humidity = 44 
relative humidity = 57 
np. room air—77.1° F. 
temperature. 
Venous Pressure in mm. H,O 
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is evidence of frank sweating only in 
experiments 5 and 6, the abdominal 
sweat being 0.081 and 0.074 gm./6 sq. 
in./hr., respectively, even though the 
skin temperatures were below 34° C. 
Ir both experiments the error produced 
is in the same direction and of the same 
magnitude so that, while the absolute 
values for the insensible perspiration 
are probably somewhat high, they can. 
nevertheless, be validly compared 

Experiments 1 to 6 are pairs of ex- 
periments on 3 cardiac subjects, the 
first of each pair being during severe 
congestive failure, the second after re- 
covery of compensation. 

In subjects J. B. and C, J. 
5 and 6) the 
perspiration is essentially the same in 
both compensation and de- 
compensation. Subjects M. K. and H 
C. (experiments 7 and 8) were tested 
only 


(experi- 
ments 3, 4, insensible 


cardiac 


during cardiac decompensation. 
but their values for insensible perspira- 
tion are within the 
J. B. and C. J. 


Subject W. J. (experiments 1 and 2) 


range shown by 


showed a lowered insensible water loss 
from the skin 
pensation 
with 30.1 


pensation. 


cardiac 
16.1 gm./hr. as compared 
gm./hr. in cardiac decom- 
This is inconsistent with the 
findings in experiments 3 to 8 inclu- 
sive, and not readily explainable. Both 
experiments 2 appeared _tech- 


when in com- 


and 2 
nically satisfactory, although it is not 
impossible that an error made. 
It may be that this single discrepancy 


was 


unchanged insen- 
whether cardiac 
decompensation is 
present, reflects an unpredictable var- 
iation in the insensible water loss of 
any individual, i.e., the insensible 
water loss may vary not only from 
individual to individual but also in the 
same individual at different times. 
Comparison of the values found for 
patients with heart disease with the 


in the evidence for 
sible perspiration, 
compensation or 
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results in the few patients having other 
illnesses (experiments 9 to 14), while 
too few to be conclusive, nevertheless 
An in 
dividual variation was expected; all 


shows no striking differences. 


values fell within the range for normal 
subjects as quoted by Kuno.'* In a 
rough way, the insensible water loss 
is correlated to the size of the patient 
but an metab 


olism could not be expected from a 


exact correlation with 


short series, as pointed out by Wiley 
and Newburgh. 

Throughout the entire series of ex 
periments the palmar sweat showed 
considerable individual variation both 
While 
independent of thermal stimuli, inde 
terminable factors such as mental stress 
little is 
known concerning the factors involved 
that no 
made from the data obtained; there is 


in amount and chloride content. 


modify its production. So 


certain deductions be 


no discernible evidence, however, of 
any constant trend in the various dis 
ease states studied. 

To obtain some idea of the magni 
tude of the palmar and solar sweat 
if was assumed that the sweat obtained 
from one palm was equivalent to one- 
twelfth of the total. In experiment 1, 
therefore, the total palmar and _ sola 
sweat is 0.5 gm./hr. This represents 
than 1% of the total 
water loss. In experiment 13 the pal- 
mar and solar sweat represents 3.5 


less insensible 


of the total, and in any of the experi- 
ments it can be shown by this crude 
estimation to be less than 5% of the 
Under dif 
ferent experimental conditions, how- 
ever, it is entirely possible that the 
palmar and solar water loss would be 
of a different order of magnitude. 
From the data obtained in these 
experiments it can be concluded that 
the changes in circulatory dynamics 
associated with cardiac failure have 
no measurable effect on the production 


total insensible water loss. 
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It may be 
inferred, therefore, that hydrostatic 
pressure plays no decisive part in the 
production of insensible perspiration. 
It might also be inferred that the 
cell membrane at the body surface is 
characteristically impermeable to water 
i: the liquid phase.) It is not possible 
from examination of the data to decide 
if the vapor pressure of water acts 
alone or in combination with an ill- 
defined secretory function of the cell 
to produce 


of insensible perspiration. 


insensible perspiration: 
however, its production can be satis- 
factorily explained by water vapor 
Further experiments 


should be devised to test this hypoth- 


pressure alone. 


CSIS. 


In conformity with previous reports 
on overall insensible water loss, there 
ippears to be a fairly constant value 
for insensible perspiration from the 
skin only, for each individual. This 
individual variation probably is related 
to surface area. The constancy, regard- 
less of the state of cardiac compensa- 
tion, excludes this route as a_ signifi- 
cant source of water retention in car- 
diac failure. Thus, this report adds to 
the list of those failing to confirm the 
small or negative insensible perspiration 
reported by Zak. 

lt is agreed (see Peters and Van 
Slvke**) that the insensible weight loss 
oflers at most only a crude index of 
metabolic rate. Thus the finding (ex- 
periment 14) of a rate in the middle of 
the normal range on a patient with 
hypothyroidism and hypoadrenatism 
B\IR-35°7) is perhaps not surprising 
as an isolated example. It is worth 
noting, however, that the loss via the 


lungs was the smallest in the series. 
Similarly a case of frank hyperthy- 
roidism (not on table) had a total 
weight loss of only 43 gm. per hour. 
but of this 20 was water via the lungs 
and only 19 via the skin. It is certainly 
within the realm of possibility that the 
reported correlation of — insensible 
weight loss to the metabolic rate is 
only an indirect mirroring of the known 
correlation of the metabolism and the 
ventilation. 


Conclusions. Fourteen determina- 
tions of the insensible weight loss, 
partitioned into its several parts were 
accomplished. Eight of these were 
carried out on patients with heart dis- 
ease, including 3 comparisons of the 
same patient before and after recovery 
trom severe decompensation. 

From these measurements the quanti- 
tv of insensible perspiration was found 
not to change significantly when the 
circulatory status of an individual is 
altered by cardiac decompensation. al- 
though the amount lost by way of the 
lungs followed the pulmonary ventila- 
tion. 

The absolute quantity of insensible 
yerspiration (skin) in these patients and 
a few others with various diseases 
correlates only very roughly with body 
size, and seems to be characteristic of 
the individual. The range of individ- 
ual measurements is large but well 
within the reported range in all in- 
stances. The palmar sweat secretion, 
and by inference, the solar, together 
contributed little to the total insensible 
water loss under the conditions of 
the study. being less than 5° of the 
total. 
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IN the course of study of the effects 
of acetylcholine, it was noted that 
acetylcholine can give an accurate ob- 
jective determination of the circulation 
time in unanesthetized normal dogs 
ind anesthetized open-chested 
It was shown that acetyl- 
choline yields a distinctly shorter circu- 
lation time, shows less variations and 
appears superior to most methods ap- 
It is simple, ac- 
curate, and consistent, and an un- 
equivocal end point can be deter- 
mined electrocardiographically. 

In the present report we are present- 
ing results on the use of acetylcholine 
in the determination of circulation time 


animals!*44 


plicable to animals. 


in man 
Methods. The patients were placed in the 
recumbent position and acetylcholine chloride, 
loses of 10 to 60 mg. (0.2 to 1.2 cc. of a 
solution) was rapidly injected into one of 
the antecubital veins. Due to the small vol- 
injection took only a fraction of a sec- 
A double stopcock was used to prevent 
remature mixture of blood and acétyl- 
ine inasmuch as blood cholinesterase rap- 
destroys acetylcholine. A continuous elec- 
irdiogram on a direct writing Sanborn 
machine, was taken to record the end point. 
lime of injection was indicated on the record 
multaneous depression of the lead mark- 
er. The circulation time was measured from 


the onset of injection up to the time an ex- 
pected auricular or ventricular response 
tailed to occur on time. 


od pressures were taken before and 1 to 


10 minutes after injection. When a_ blood 
pressure drop was found multiple readings 
were taken until the blood pressure returned 
to the pre-injection level. A syringe with atro- 
pine sulfate solution (grains 1/50) was avail- 
able for intravenous use in case of a pro- 
longed asystole. In this series it was not nec- 
essary to employ the atropine. 

In most cases, 20 mg. was used initially. If 
this resulted in no response the dose was in- 
creased by increments of 10 mg. but at no 
time was a dose of more than 60 mg. used. 
Thus the patients received from 1 to 4 injec- 
tions. 

Results. The data was obtained on 37 un- 
selected patients, 21 males and 16 females 
from the wards and clinics of the Michael 
Reese Hospital. The age ranged from 17 to 
75 years, the average being 53 years. A va- 
riety of c.inical conditions was present in 
these patients. Twenty-nine patients respond- 
ed to one or more injections (Table 1), 8 
failed to show any response. Some variation 
in response was observed. In 6 patients in- 
creasing the dose of acetylcholine resulted in 
a circulation time measurement. In several 
patients fluctuations in the dose which gave 
a response were observed. A total of 58 in- 
jections were given to the 29 patients who 
responded, of which 46 were successful in 
producing a measurable circulation time. In 
Table 2 is shown the number of responses 
obtained with the different doses of acetyl- 
choline. 

In 20 instances an asystole was observed, 
varying in duration from 0.9 to 3.8 seconds, 
with an average of 1.7 seconds. In the other 
26 instances no asystole occurred, but a pro- 
longation of the P-P or R-R interval was 
noted. The circulation time observed varied 
from 1.6 to 16 seconds. 
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Table I - Summary of Data 


Sex Age Dose Circulation Asystole Duration Sinus Acceleration 
Time Onset after Injection 
(yrs.) (mg) (secs. ) (secs. ) (secs.) 
M 70 40 7.4 1.8 23.0 
F 20 30 16.0 P-P Prolonged 26.8 
30 Sim P-P Prolonged 15.8 
F 31 40 PR 3.8 None 
M 44 20 No Results None None 
40 No Results None None 
50 4.9 2.4 19.7 
30 72 P-P Prolonged None 
M 56 20 No Results None None 
30 2.8 P-P Prolonged None 
30 2.2 P-P Prolonged None 
M 58 40 9.0 P-P Prolonged None 
40 No Results None None 
M 75 40 No Results None 9.1 
50 7.8 3.6 None 
F 69 40 7.0 P-P Prolonged None 
40 4.4 P-P Prolonged None 
F 65 40 9.4 P-P Prolonged None 
M 22 40 No Results None None 
40 6.6 P-P Prolonged None 
40 No Results None None 
M 17 40 4.8 1.4 20.3 
40 3.9 1.4 None 
F 58 40 Pus P-P Prolonged None 
F 5 40 4.0 2 None 
M 42 40 4.1 a7 10.4 
F 65 40 6.2 1.4 None 
F 17 30 1.0 23.3 
F 53 30 7a R-R Prolonged None 
40 8.4 R-R Prolonged None 
40 os R-R Prolonged None 
F 34 40 Sa P-P Prolonged 14.2 
40 Se P-P Prolonged None 
40 3.6 P-P Prolonged None 
F 65 40 14.0 1.4 None 
40 10.6 1.4 None 
M 72 40 No Results None None 
40 6.8 P-P Prolonged None 
M 36 40 2.8 P-P Prolonged 8.9 
40 a2 P-P Prolonged 11.5 
M 58 40 3.6 ee None 
40 2.0 ace None 
40 3.2 P-P Prolonged None 
40 1.6 . None 
M 49 25 No Results Norie None 
40 9.0 P-P Prolonged None 
M 49 40 6.1 P-P Prolonged None 
M 60 40 8.4 P-P Prolonged 22.6 
40 9. 
F 31 10 No Results None 10.0 
20 No Results None 7.3 
30 10.2 P-P Prolonged 17.1 
F 32 15 2.8 P-P Prolonged 7.6 
M 68 20 No Results None None 
25 7.0 


M 60 20 6.4 1.4 None 


| 


CIRCULATION TIME IN MAN 525 


2 Discussion. The results indicate 
titi ieatailal Number of that acetylcholine offers a clear end 

Tests Tests point for the objective determination 
10 mg 0 l of circulation time in man. The doses 
used caused varying degrees of sinus 
25 me. » slowing or asystole. The minimal dose 
evoking such response varied in the 


different patients, but the average was 
40 mg. Inasmuch as doses of more 
than 60 mg. were not administered, 
failure to obtain a circulation time 

In 15 of the 37 cases a distinct sinus ac- measurement in some patients may 
eleration was seen, This occurred after an have been due to inadequate doses. 
It is possible that if larger doses than 
lwenty patients had a cough reaction. In 2 60 mg. had been employed, a positive 
nstances transient bigeminal rhythm was result might have been obtained. This 


Total it 58 


(on 29 cases 


j 
bs: 
FIG. 1—ELECTROCARDIOGRAMS (VISO-CARDIETTE) LEAD 2. 
vr tracing shows the occurrence of bigeminal rhythm (nodal) 6.8 seconds after the administration of 


g. of acetylcholine. 
ver tracing shows the occurrence of auricular fibrillation beginning 16.0 seconds following the injection 
ot acetylcholine. 


Premature systoles occurred in 3 cases, is suggested by the appearance of a 
each of auricular, nodal and ventricular cough reaction and sinus acceleration 
n. In 2 patients auricular fibrillation de- alt the 
veloped 16.0 and 20.4 seconds respectively 
ter the injection of acetylcholine. : The action of the drug on the heart 
zht of the 37 patients showed no asys- on the basis of our animal experi- 
prolongation of P-P or R-R interval ments'? appears to be a direct one 
fter a total of 23 injections of acetylcholine. whereby the acetvicholine passes via 


However, 4 of these patients had a cough 

P the coronary vessels to the sinus node 
re m, and of these 3 showed sinus accel- : 
eration after 0.8. 120 ead $18 Tan the A-V junction bringing about 
patients had auricular fibrillation initially and the effect discussed. 
to A correlation of the circulation time 
e\ ite because of gross irregularity o 1e 
cas with other clinical and laboratory find- 
ve les, but the circulation time was in- 


creased even though there was no congestive ings has shown that the normal circula- 
fai present. tion time varies between 1.2 to 6 sec- 
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onds Circulation times between 6 
seconds were considered to be 
borderline and over 7 seconds 
found to be definitely abnormal. 

Compared to other methods acetyl- 
choline yields a distinctly shorter cir- 
culation time. The small volume and 
short duration of the injection reduced 
the range of variation with the 
sodium cyanide’, and 


and 7 


were 


seen 
thiamine” dio- 
drast methods. 

The exact cause of the cough is not 
clear, but it appears to be a vagal reflex 
arising from the stimulation of end 
organs in the bronchial tree. In dogs, 
the cough has apparently been elimi- 
nated by cutting of the vagi'*. The sinus 
acceleration, which is a delayed phe- 
nomenon may be attributed to elabo- 
ration in the heart by acetylcholine of 
epinephrine-like substances. 
suggested by the experiments of Mc- 
Dowall® and Hoffman et al.* There 
was in our cases a significant drop in 
blood pressure in only 1 patient, a case 
of myocardial infarction. Apparently 
the depressor action of acetylcholine 
is a direct effect on the heart and biood 
vessels. This effect seems to be neutral- 
ized by its stimulation of the 
pathetic nervous system. The pre- 
mature beats seen in three cases may 
be due to a direct action of acetylcholine 
on the heart or to the liberation of 
epinephrine-like substances following 
the exhibition of acetylcholine. It is not 
due to a cholinergic coronary vaso- 
constriction. Previous animal experi- 
ments in this laboratory have shown 
that acetylcholine is a coronary dilator 
and that its effects on the coronary 
vessels may be abolished by _atro- 
pine***, The only constrictor fibers to 


This is 


sym- 


WILBURNE, 


GROSSMAN: 


the coronary artery are adrenergic 

lhe only serious Objection to the us 
of acetylcholine for the determination 
of circulation time in man is the in 
duction of multiple premature systoles 
The latter 
Both 
patients had hypertension and coronary 
markedly 


Auricular fibrillation has been 


and auricular fibrillation. 


was observed in 2 of our cases. 
sclerosis and one also was 
anemic. 
produced experimentally by the ad 


human and animal experiments it has 


ministration of acetylcholine! 
also been observed after the injection 
of acetyl-3-methylcholine*:''. Smith and 
Wilson! attributed auricular fibrillation 
to the combination of anoxia and vagus 
stimulation and our own observations 
show that anoxia and vagus stimulation 
are important causative factors in pro 
fibrillation’®. The 
small 


ducing auricular 


margin of safety may be very 
In one case, 20 mg. of acetylcholine had 
no effect on the patient whereas 25 mg 
produced asystole followed by auric 
ular fibrillation. 


series in which auricular fibrillation o« 


In both cases in ow 


curred, the mechanism was broken and 
sinus rhythm re-established by the ad 
ministration of oral quinidine. Atropin: 
injections and oxygen inhalation did 
not abolish the arrhythmia. 


Conclusions. We must conclud: 
that while acetylcholine may be used 
for simple, accurate and objective meas 
urements of circulation time in man, 


can not be regarded as an innocuou 


++ 


procedure for the patient. 
We are indebted to the medical 
Michael Reese Hospital for 
carry out these studies on their patients. W 
are indebted to Dr. L. N. Katz 
vice in carrying out this study. 


staff 
permission 


for his 
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\ METHOD FOR STUDYING THE EFFECT OF VARIOUS 


SUBSTANCES UPON 
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SincE the therapeutic value of liver 
in the treatment of pernicious anemia 
was reported by Minot and Murphy", 
there have been many attempts to as- 
certain the cause of this disease and 
to explain the mechanism by which 
remission is induced as a result of liver 
therapy. As liver fractionation proced- 
ures have progressed from the early 
separations of Cohn and his coworkers? 
to the highly purified preparations of 
Karrer and his coworkers”, and the mul- 
tiple factors of Jacobson and Subba- 
Row*, there have been repeated efforts 
to produce a syndrome in an experi- 
mental animal identical with that found 
in the human pernicious anemia pa- 
tient in order to test the products 
obtained during the course of 
fractionation processes, 


such 


Nutritional anemias of various types: 
anemias due to treatment of the ex- 
perimental animal with some toxic ma- 
terial such as phenylhydrazine, ben- 
zene, saponin, or lead salts; and the 
anemia resulting from splenectomy 
have all been tried in an attempt to 
find an experimental assay method by 
which liver extracts could be standard- 
ized for their antipernicious anemia 
potency. None of these attempts have 
yielded a specific test method for anti- 
anemic substances. In addition, efforts 
have been made to accelerate the nor- 
mal replacement of the fetal type of 
erythrocytes by their adult types and 
utilize this as an assay method. Studies 
made upon opossum!>, and 

° Present address 


tI wish to acknowlege the grant from The 
work possible. 


t We have observed, for example, that both synthetic L 


reticulocytosis in 


splenectomized rats kept 
therefore, 


upon an 
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— The Armour Laboratories, 1425 West 42nd Street, Chicago 9, 
Armour Laboratories, of Chicago 


adequate 
cannot be utilized for specifically testing the antianemia potency of liver 


chick embryos® indicate that this ap 
proach to the assay problem is not fruit 
ful. 

The clinical treatment of pernicious 
anemia patients with svuthetic L. casei 
factor (folic acid or pteroylglutami 
acid) has been reported by Spies and 
his coworkers'®. This material also has 
been used in the study resulting from 
feeding monkeys highly purified diets 
Because of the similarity of the clinical 
response obtained from synthetic 
casei factor and antipernicious anemia 
liver extracts these reports should serve 
to caution investigators seeking an as 
say method which will respond specific 
ally to liver extracts}. It remains de- 
sirable that a specific method of assay 
for liver preparations be developed 
both to facilitate further fractionation 
of these extracts and also to secure in 
formation concerning the mode of a 
tion of these materials in producing 
new red blood cells. 

Two claims '*:'® of a satisfactory as- 
say method for the antipernicious am 
mia principle utilizing bone marrow 
segments clotted in serum have bee 
investigated by others and found to be 
5,18 modifica- 
tion of this method has been reported 


non-specific Recently a 
as useful for testing the antipernicious 
anemia property of liver extracts. How- 
ever, in this report it is stated that folic 
acid gives a migration of cells from the 
bone marrow transplants similar to that 
obtained with liver extracts. 

Osgood and Brownlee! report that 
Illinois. 
Illinois, which made this 
casei factor and potent liver fractions stimulate 


highly purified diet. This type of anemia 
extracts. 
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if a bone marrow cell culture technique 
is used, sera from patients with per- 
nicious anemia in relapse do not sup- 
port bone marrow cell growth while 
sera from normal individuals do. These 
workers also report that liver extract 
stimulated erythropoiesis in the former 
Case. 

The obvious conclusion from the 
work referred to above is that of all 
of the methods which might appear 
suitable for an assay procedure to test 
specifically the antipernicious anemia 
potency of liver extracts, a study of 
some of the factors involved in red cell 
maturation and formation in the bone 
marrow itself is most likely to be suc- 
cesstul. It would seem possible that if 
different erythropoietic — substances 
stimulate different phases of red cell 
production and maturation this fact 
would become apparent during the 
course of such a study. For this reason 
a study of some of the factors involved 
in red cell maturation within the bone 
marrow was undertaken in this lab- 
oratory late in 1945. As a result of this 
work a technique has been developed 
for measuring some substance (or sub- 
stances) involved in red cell maturation 
which is present in potent antiperni- 
cious anemia liver extracts, human and 
rat serum, and which is not the syn- 
thetic L. casei factor nor its conjugated 
form (vitamin B,. conjugate ). 

lhe use of invitro tissue survival 
echnique offers an advantage over 
invivo experiments in that it removes 
the process under consideration from 
factors within the body which may 
uence it. In the case of bone mar- 
row cells simply removing them from 
the body eliminates the influence of 
the gastro-intestinal tract, the liver, the 
us hormones, and the variations in 


“a 


oxygen tension all of which markedly 
influence erythropoiesis. By centrifug- 
ing the marrow cells it is possible to 
remove the majority of the mature red 
cells and thereby concentrate the im- 
mature forms for study. The conditions 
outlined here have been developed as 
a result of a number of experiments dur- 
ing which the best medium for the sus- 
pension of the cells, the length of the 
incubation period, the proper method 
for concentrating the immature cells, 
and the stage of maturation most read- 
ily measured have all been determined. 

‘Rats were chosen as a source of the 
bone marrow cells because of their 
relative uniformity, low cost, and be- 
cause of the fact that their bone mar- 
row cells appear to respond to human 
serum as well as to their own. Bone 
marrow from male animals appears to 
give a more uniform response than that 
taken from females. The size of the 
animal is important, those weighing 
from 140 to 180 grams giving the best 
results, 

Method. The animal is killed by a blow 
on the back of the head and the bone marrow 
cells from both femurs are removed imme- 
diately by cutting the bone near the proximal 
end and aspirating the cells with the aid of 
a 1 ml. syringe fitted with a 20 gauge 


needle. The presence of a small amount of 
suspension fluid® in the syringe aids in wash- 
ing the cells from the bone cavity. Approxi- 
mately 0.5 ml. of fluid is used in 0.1 ml. 
portions to wash out each bone. The pooled 
samples are collected in a 30 mm. piece of 
pyrex glass tubing having an outside diameter 
of 8 mm. and which has been drawn to a 
capillary approximately 1 mm. in bore and 
25 mm. long and sealed at the end to form 
a centrifuge tube.t The large end of this 
centrifuge tube is fitted with a sterile rubber 
ampoule closure. The tube and its contents is 
spun in an International Micro Centrifuge for 
30 minutes (approximately 1800 r.p.m.). The 
fluid and any floating lipid material is care- 


medium used throughout is a modified glucose-free Tyrode solution made up as follows: 8.0 gm. 
0.4 gm. KCl, 0.2 gm. CaCle.2H2O, 0.1 gm. MgCls, and 5.0 ml. Normal HsPO: (Standardized by 
with standard NaOH to pH 4.3 and multiplying by three), are added to 50.0 ml. of redistilled water. 
the stock salt solution. It is placed in small test tubes and sterilized by placing them in a water bath 


7 


C. for 30 minutes. For the final medium 12.0 ml. of this solution and 0.2 ml. of an approximately 5 
Na2COs solution (53.0 gm. of C. P. Na2xCOs dissolved in 200 ml. of redistilled water and sterilizea 


a ve) are added to 240 ml. of sterile glass-distilled water. This final medium is prepared daily. The pH 


1edium is 7.4 


glassware, including syringes, is dry sterilized at 160° C. overnight. 
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fully removed by suction through a sterile 
glass tube and the mature red blood cells 


which form a layer at the bottom of the cap- 
illary tube are removed by marking the capil- 
lary just above this layer with a diamond pen- 
cil and breaking it at this point. The mature 
red cell layer is discarded. The cells remain- 
ing in the tube are forced into a second cen- 
trifuge tube of similar design with approxi- 
mately 1 ml. of medium. After suspending the 
cells by 
spun for 15 
igain the 


irded after removing the fluid layer. The 


gentle agitation, this second tube is 


minutes in the centrifuge and 


lower mature red cell layer is dis- 


cells are suspended in 0.8 ml. of medium and 
ifter thorough mixing they are ready to be 
Additional 


centrifugations appear to diminish the amount 


placed in the incubation tubes. 


{ maturation obtained from the preparation. 
A satistactory procedure tor preparing the 
dilutions of the 
follows: 0.5 to 1 mg. of the 
tested is weighed on the 
The 


sufficient 


tested is as 
to bi 
microbalance in a 

material in the 


material to be 
material 


small platinum boat 


boat is dissolved Im a volume 5 
to 10 ml.) of the sterile glucose-free Tyrode 
100 ug. 


per ml.* This solution is then diluted to the 


solution to make a concentration of 


desired concentration with glucose-free Ty- 


rode solution in a series of small sterile test 


tubes using syringes to transfer the liquids 
from one tube to another. For a preliminary 
test of the potency of an unknown material 
it has been found desirable to dilute the 
100 ug per ml. stock solution to a series of 
solutions having final concentrations of 10.0, 
0.1, 0.001, and 0.00001 ug per ml. 

ste rile 
mm 


tubes 40 mm. in length made of 


outside diameter Pyrex glass tubing 
sealed at one end are used for the incubation 
of the bone marrow cells. Rubber ampoule 
which have been sterilized by boil- 
30 minutes, are used to plug the 


losure Ds 
ing fo 
tubes during incubation 

The solution to be tested is placed in the 
incubation tube by means of a sterile 90 to 
100ug. Lang-Levy micropipette.11 If serum 
is being tested 45 to 50 ul of serum and an 
equal volume of glucose-free Tyrode solu- 
tion are added to the tube. To each tube is 
then added, by means of another micropipette, 
90-100 ul. of the bone marrow cell suspension 
above. After gentle 


mentioned mixing the 


A reticulocyte is regarded as “‘mature’”’ 


MATURATION 


when only 


IN-VITRO 

in a 38° (¢ bat} 

for a period of 3 hours 
At the end of the 

tubes are placed on 1c¢ 

further 

counted. 


tubes are incubated water 
incubation period the 
in order to prevent 
maturation while they are being 
The counting of the mature reticu- 
locytes§ is performed by gently, but thor 
oughly, the tube of cells until 


uniform Susp¢e nsion is secure d and then trans 


agitating 


ferring a drop of this suspension to a hemo 
cytometer chamber. In place of the heavy 
glass coverslip ordinarily used with the hemo 
chamber 


cytometer a thin coverslip is used 


This coverslip is previously stained  witl 
Brilliant Cresyl Blue by evaporating a droy 
of a saturated methyl alcoholic solution of 
the dye upon its surface. The dyed surface 
is placed face downward upon the chamber 
and mounted there with strips of “scotch 


tape in order to prevent the cover slip fron 


shifting during the manipulation while the 
count is being made under the oil immersior 
lens. The use of a thin coverslip permits care 
the aid of 
the oil immersion objective of the mi roscope 
1,000 cells is counted for eact 


ful observation of the cells with 


minimum otf 


tube? and the number of mature reticulo 
cytes among these 1,000 cells is determined 
The mature red cells are disregarded ir 
counting the nucleated cells. The use of the 


chamber for counting cells 


that the 
sides of the chamber support the weight o 


hemocytometer 


in suspension has the advantage 


the cove rslip and at the same time the ruling 


divides the field obse rved under the mcr 


scope so that an accurate count is secured. 
Because of the length of time consume 
by the cell counting process, only 7 tubes 


are incubated in any one experiment. How 


ever, 2 experiments may be run in a single 


day by delaying the second series until th 
first is incubating. A typical experiment is 
cludes 2 control tubes containing only gh 
cose-free Tyrode solution in addition to tl 
' different dilutions of tl 


tube cor 


cell suspension, 4 


substance being tested, and one 


taining 0.01 ug per ml. of a liver standard 
preparation.*°® The inclusion of a standard liv 
er preparation in each « xperiment permits 01 
to calculate all of the results secured on a 
basis equivalent to a response obtained fro: 
a definite quantity of a single potent mate 
rial. The data obtained from one sample ( 
compared 


bone marrow, therefore, can be 


° It has been found that this solution need not be sterilized. 


the barest trace of fine reticulum present. 


t It has been found that this number of cells is adequate. Very good agreement has been obtained f: 


counts of 1000 cells 
liver extract (Lot 11285A 
The Armour Laboratories. 


quadruplicate 
oo The 
Koch of 


ed for the 


tandard in this work was generously, 
This material is the dry powder from which 15 U. S. P 


from the same sample 


upplied by Dr. 1 


unit liver extr 


is prepared and 17 mg. is equivalent to 1 U. S. P. unit. 


bat} 
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direct!y with those from another. For pur- 
poses of such a comparison all results have 
| terms of the 
amount of the unknown 
produce the same 
ult as is obtained from 0.01 xg. per ml. 
units) of the liver standard. 
For example: If 0.001 ug. per ml. of an 
same number of 
L000 


produced by 0.01 ug. per ml. of liver standard, 


wen arbitrarily recorded in 
re iprocal of the 
substance required to 


or ot oul 
unknown gives the mature 
reticulocytes per nucleated cells as is 
the unknown would be recorded as having an 
ictivity of 10 units per microgram. This value 


indicates that the 


unknown is 10 times as 


ictive per unit weight as is the liver stand- 


MATURATION 
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Results. The method outlined above 
has been used to study the ery- 
throcyte maturation factors present in 
liver preparations and to determine 
whether there is a similarity between 
liver extracts, synthetic L. casei factor, 
and the substance affecting red cell 
maturation found in normal serum. Ta- 
ble 1 shows the results obtained when 
various liver fractions are tested by 
this method. Data secured when serum 
is added to the medium are also pre- 
sented in this table. 


urd Because of the clinical response ob- 
| Errect or Various Suspstances Upon In- Virro Bone Marrow SUSPENSIONS. 
S tance Added Concentration in Number of Mature 
Substrate Micrograms per Ml. Reticulocytes per 1000 
Nucleated Cells Potency ia 
Average® Range Unutst 
None 6 (135 4-8 
( mercial Liver Extract 
15 Units per MI 
Lot. No. E28403 01 (2) 14-14 14 
Lot. No. D67503 01 13 (4) 12-14 1.0 
1 USP Units per Ml 
Lot No. 10237 24 14 (2) 13-14 2 
Lot No. 10238 24 12 (2) 12-12 2 
r Fraction No. 101 § 1.0 8 (2) 8-8 O1 
8 (2) 8-8 
Synthetic L. casei Factor 4.9 8 (2) 8-8 .002 
Vitamin Be Conjugate 1.0 8 (2) 7-9 01 
r Standard = 12 (6) 9-20 
Lot No. 11285A 01 12 (57) 9-18 1.0 
001 13 (1) 13 
0001 10 (2) 7-14 
.00001 6 (2) 6-6 
N al Rat Serum See Text 13-( 20) 9-34 
N al Human Serum See Text 15-(4) 9-24 
N al Human Serum 
plus Liver Standard .005 20 (1) 20 
N il Human Serum 
plus L. casei Factor 005 15 (2) 15-15 


Numbers in parentheses give the number of individual experiments. 


he definition of the unit is given in the text. 


his liver fraction was prepared in this laboratory from an active liver concentrate. 


When tested upon a 


inemia patient in relapse it was found to be inactive at a level of 17 mg. per day administered 


terally This 


raBLe 2 


Substance Added 
to Medium 


Concentration in 


None 
Synthetic L 


casei Factor? 4.9 
Vitamin Be ( 


onjugate 1.0 


Vit 


tamin B-Complex Mixture§ 


t 


weight of material was derived fron 


Micrograms per Ml. 


tesy of the Lederle Laboratories, Pearl River, 


240 gm. of fresh liver. 


Errect or tHe B Vrramins Upon In-Vrrro Bone Marrow SUSPENSIONS. 


Number of Reticulocytes 
Per 1000 Nucleated Cells 


Average® Range 
7 (20) 3-8 
8 (2) 8-8 
8 (4) 6-9 
8 (2) 5-10 
7 (2) 7-7 
8 (2) 7-9 
7 (2) 7-7° 
6 (4) 5-8 
6 (2) 6-6 
4 (2) 4-4 
5 (2) 4-6 
5 (2) 4-6 
6 (2) 6-6 


hers in parentheses indicate the number of separate experiments. 


New York. 


rtesy of Dr. J. J. Pfiffner, of Parke, Davis and Company, Detroit, Michigan. 
up by dissolving 17.5 mg. of synthetic L. casei factor, 350 mg. p-aminobenzoic acid, 350 mg. thia- 
ride, 700 mg. riboflavin, 350 mg. pyridoxine hydrochloride, 700 mg. calcium pantothenate, 3,500 m 


acid, 14,980 


mg. choline chloride, and 250 micrograms of biotine in 100 ml. of water. 
this mixture is approximately 209 mg. per ml. 


The total 


5” 
005 
0005 
01 
001 
=—2100. 
20. 
2 
002 
I 
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tained with synthetic L. casei factor, 
this substance and its conjugate form 
were also studied. Table 2 records 
the data obtained together with that 
of an experiment in which a Vitamin 
B-Complex mixture was tried. 

Various protein and carbohydrate 
substances and their derivatives have 
likewise been tested for maturation po- 
this method. Table 3 
shows the results obtained from these 
trials. 

It will be noted that glutathione, 1-ty- 
rosine, and Bacto-yeast extract appear 


tency by 


to have some red cell maturing effect. 
The effect of tyrosine is in accord with 
the report of SubbaRow* that tyrosine 
is one of the accessory factors in ery- 


MATURATION 
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poietic substance in addition to th 
vitamin B,. conjugate which is_ itself 
inactive when this test method is used 

From the data recorded in the above 
tables it is apparent that the invitr 
cell 


here appears to have some specificity 


maturation technique described 


for liver extracts. Further investigation 
will be required in order to prov 
whether or not this technique is spe 
cific for the antipernicious anemia sub 
However, some factor (or fac 
cell 
is responsible for the observed matura 
tion. This factor 
synthetic L. 
min B, conjugate. 


stance. 


tors) involved in red maturation 


appears not to be the 


casei tactor nor is it vita 


In a previous report! we have pre 
| ] 


thropoietic liver extracts and also the sented evidence to indicate that th 
TABLE Errect oF SUBSTANCES UPON IN-VitrRO Bone MARROW SUSPENSIONS 
Number of Mature 
Substance Added Concentration in Reticulocytes pet 
to Medium Micrograms per Ml. LOOO Nucleated Cells 
N 
Amino Acids 
dl-alanine 100 7 
tryptophane 100 ( 
1(- tyrosine 10 2 
Casein hydrolysate 1000 
Glutathione 001 0 
Proteins 
Recrystallized Egg Albumin 100 f 
Gelatin 1000 f 
Crystalline Human Serum Albumin 100 f 
Bacto-veast Extract l ] 
Carbohydrates 
Glucose 100 f 
Sodium fructose 1,6 diphosphate 1000 ( 
Lithium pyruvate 10 6 
Liver Extract Standard 01 12 
All values recorded in this table, with the exception of the liver standard the highest concentrat 
tested. In each case a number of lower concentrations were tried and all of these ive the control value of 
proximately 6 reticulocytes per 1000 nucleated cells. 
he product prepared by General Biochemicals, Inc., was used 


report of Jacobsen and Plum’ concern- 
ing the tyrosine requirement of the 
pernicious anemia patient to insure 
proper response to liver therapy. The 
slight effect of the yeast extract may 
be correlated with the report"? of the 
use of large amounts of yeast to induce 
remission in pernicious anemia patients. 
The fact that yeast extract shows some 
maturation potency by the test meth- 
od described here may indicate that 
there is present in yeast some erythro- 


pernicious anemia patient relaps« 
does not have the maturation factor 1 
quired by our technique. This sub 
stance is present in normal human and 
rat serum. Although the report 
based upon findings in one case of per- 
nicious anemia, it is believed to be of 
significance as a clue to the differences 
in the mechanism by which synthetic 
L. casei factor and the liver antianemia 
substance act in producing red cll 
maturation in the bone marrow. 
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Summary. An invitro cell survival 
technique is described for measuring 
the red cell maturing ability of liver 
extracts. 

Data are given to indicate that the 
maturation is stimulated by antiane- 
mia liver preparations and is not ob- 
served when a number of other mate- 
rials, including an inactive liver ex- 


tract, is used. 


‘URATION 
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Synthetic L. casei factor or its vita- 
min B, conjugate form, does not affect 
the maturation process studied by this 
method. 

Normal human and rat serum 
hibit the presence of the maturation 
factor required by this technique. 


ex- 
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From the Harold Brunn Institute for Cardiovascular Research, 
Mount Zion Hospital 


it was found 
possible, by means of the embryonic 
duck heart preparation to detect as 
little as 0.05 micrograms of a digitalis 
glycoside (Lanatoside C) 
Tyrode’s solution. 


IN a previous study, 


per cc. of 
The extreme sensi- 
tivity of this preparation to glycoside 
in Tyrode's solution suggested the pos- 
sibility that perhaps minute amounts 
of digitalis glycoside in blood also 
might be detected. In order to stan- 
dardize this type of detection how 
ever, it was thought necessary to de 
termine separately the effects of (1) 
blood cells, whole 
blood. The results of such studies are 
reported herein. 


and (2) serum of 


Results. A. THE EFFECT OF 
HUMAN BLOOD CELLS UPON 
DIGITALIS GLYCOSIDE. Samples 
(1 ce.) of oxalated, fresh human blood 
trom several subjects were centrifuged. 
The supernatant plasma was removed 
and was replaced by an equal amount 
of Tyrode’s solution and the entire 
sample recentrifuged. This procedure 
was repeated 5 times in order that 
samples consisting of only blood cells 
in Tyrode’s solution be obtained. Dif- 
ferent amounts of Lanatoside C. were 
added to these final mixtures of 
Tyrode’s and cells so that samples 
containing 0.2, 0.5 and 1.0 microgram 


* Aided by a Grant from The Life 
ical Works, Inc 


obtained 
The latter were then shaken, allowed 
to stand for 15 


of glycoside per cc. were 


minutes, and cen 
trifuged once more. 


Auid 


embryonic duck 


The supernatant 
tested th 
heart as 


obtained was 
described 
previously” except that the temperature 
of the fluid the 


maintained at 35° C. It 


bathing hearts was 
blood cells 
adsorbed or otherwise inactivated the 
glycoside, then this final supernatant 
Tyrode’s solution might be expected 
to exhibit 


than control samples of Tyrode's solu 


less “digitalis like” activity 


tion to which the same amount of gly 
coside had been added. 
Our studies (See Table 1] 
that 1 cc. samples of Tyrode's solution 
containing 1.0 or 0.5 micrograms of 
glycoside were little if at all affected 
by contact with a quantity of blood 
cells equivalent to that in 1 cc. of whole 
blood. Thus, A-V block occurred in 
the duck hearts in 9 and 10 minutes 
respectively in supernatant fluid sam- 
ples obtained from Tyrode’s-cell mix- 
which had added 1.0 
and 0.5 micrograms of glycoside per c 
Compared to the time 
of occurrence of A-V block (7 and 10 
minutes) in control Tyrode’s solutions 
alone containing 1.0 and 0.5 micro- 
grams of glycoside per cc. respective; 
it was questionable whether a signif- 


indicated 


tures to been 


respectively. 


Insurance Medical Research Fund and The Sandoz Chem 
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existed. However, 
supernatant fluid obtained from mix- 
tures originally containing 0.2 micro- 
grams of glycoside per ce. produced 
\-V block after an average period of 


cant ditterence 


25 minutes which was _ significantly 
longer than the time (18 minutes) re- 
quired for A-V block in hearts exposed 
to pure Tyrode's solution containing 0.2 
nicrograms of glycoside per cc, It 
would appear then that blood cells 
were capable of adsorbing or inactivat- 
ing a fraction (albeit minute) of the 
ligitalis glycoside. 

B. THE EFFECT OF SERUM 
UPON DIGITALIS GLYCOSIDE. (1) 
The Effect of Rat Serum To l ce. 
samples of fresh rat serum, quantities 
of glycoside varying from 0.01 to 2.0 


Pure Errecr or (1) (: 


DIGITALIS GLYCOSIDE 035 


The behavior of duck hearts in rat 
serum containing glycoside was unlike 
that of similar hearts in Tyrode’s-gly- 
coside solution in that the appearance 
of a “digitalis effect” was prolonged 
at all concentrations of glycoside em- 
ployed. When only 0.01, 0.05 or 0.1 
microgram of glycoside per cc. was 
present, the hearts beat exactly as did 
those in control serum. When 0.2 
micrograms of glycoside per cc. was 
present, 20 hearts beat for an average 
period of 43 minutes before exhibiting 
a “digitalis effect” which was of course 
much longer than the time (18 minutes) 
taken by hearts exposed to the same 
amount of glycoside in Tyrode's solu- 
tion. As Table 1 and Figure 1 indicate, 
this retardation in the occurrence of 


Puasma anv (3) ALBUMIN UPON THE 


AcTION oF DiGrraLis GLYCOSIDE 


TIME OF OCCURRENCE OF “DIGITALIS EFFECT” (Minutes) 


CONC, OF 
LYCOSIDI 


TYRODE'’S 


TYRODE'S 
& BLOOD 


TYRODE'’S 
& PLASMA 


TYRODE’S 
& ALBUMIN 
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0.2 Is (25 25 (9 23 (24 $0 (12) 

0.5 10 (17) 10 (5 13 (20 13 (19) 

10 7 (14) 9 (11) 8 (18 8 (13) 

t I rentheses indicate number of separate duck hearts observed, 
nicrograms were added. These sam- “digitalis effect” occurred at all dilu- 
ples as well as ones of pure serum tions although the divergency became 
alone were then stored in the refrigera- less when concentrations of 1 micro- 
tor for 24 hours. At the end of this gram per cc. were employed. 
tir the samples were warmed to (2) The Effect of Human Serum. 
35 C., embryonic hearts were placed Samples of human serum, containing 
in them and the time taken for the various quantities of glycoside were 
‘divitalis effect” was recorded. It prepared exactly as described for rat 


should be mentioned that in serum 
it is found that not only might 
the glycoside produce A-V block and 
missing beats but also it might mark- 
edly slow the rate of beating. Since 
the embryonic heart invariably was 


found at 35° C. to beat regularly 
in re rat serum at a rate of 75 
per ininute for over 80 minutes, a heart 
in scrum plus glycoside, which beat 
at a rate below 70 per minute was 
judged as indicating a “digitalis effect.” 


serum samples. As in rat serum, hearts 
in human serum also sometimes indi- 
cated the “digitalis effect” by marked 
slowing of beating. This type of 
phenomenon rarely occurred until less 
than 0.5 micrograms of glycoside per 
cc. was employed. 

As Table 1 and Figure 1 demon- 
strate, the times of occurrence of the 
“digitalis effect” in hearts exposed to 
various concentrations of glycoside in 
human serum were almost identical 
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with those of hearts in rat serum and 
glycoside except that hearts in human 
serum were found to exhibit a “digi- 
talis effect” when in contact with 0.1 
micrograms of glycoside per cc. There- 
fore, human serum, similar to rat ser- 
um, differed from Tyrode’s solution in 
that glycoside when dissolved in hu- 


DIGITALIS GLYCOSIDI 


The protein solution then was diluted 
with Tyrode's solution until a solution 
containing 6 gm. of plasma protein pe 
100° ce. obtained. The pH of 
this solution was 7.2. Samples of this 
0.2, 0.5 and 1.0 


microgram of glycoside per cc. then 


was 
solution, containing 


were tested on the embryonic duck 


man serum was not able to effect a hearts. 

‘digitalis effect” as rapidly as in Ty- As Table 1 and Figure 1 demon- 
rode's solution. strate, plasma protein in Tyrode's so- 
Glycosioe In Ty roves Solulion 

bo) | 0-0 Glycosioe In Human Serum 
\ «XK Glycosive In Ral Serum 
\ Glycosioe In Tyrooe'’s Solution + 
\ PIASMA PRolein 
40, \ 
\ 
\ 
30 
20 
10 
OS a S b e q 1.0 


Microcrams Or GLycosine Per c.c 


Fig. 1. 


C. THE EFFECT OF PLASMA 
PROTEINS UPON DIGITALIS GLY- 
COSIDE. In view of the fact that both 
rat and human serum were found to re- 
tard the actions of glycoside, it was 
thought that this retardation might be 
due to the protein content of the ser- 
um. Accordingly, the effects of both 
albumin and globulin together, as well 
as albumin alone, were tested. Samples 
of lyophilized human plasma were dia- 
lyzed against pure Tyrode's solution at 
70° C. for approximately 48 hours. 


Time of occurrence of “Digitalis Effect.’ 


lution did not appear to inhibit 
nificantly the action of either 1.0 or 0.5 
microgram of glycoside. Thus, 15 
hearts exhibited A-V block, 8 minutes 
after contact with 1.0 microgram of 
glycoside per cc. and 20 hearts showed 
\-V_ block, after 
with 0.5 microgram of glycoside pet 
ce. However, 24 hearts exposed to 0.2 
microgram of glycoside per cc. did not 
exhibit A-V block until after an aver- 
age period of 23 minutes. When this 
last is compared to the time taken for 
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13. minutes contact 


luted 
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the 25 hearts in the control Tyrode's 
solution, containing 0.2 microgram of 
elycoside per ce. to exhibit A-V_ block 
See Table 1), it is probable that the 
plasma proteins did inhibit the action 
of this small amount of glycoside. 

Similar results were obtained with 
the Tyrode's albumin solution, contain- 
ing glycoside (See Table 1) in that lit- 
tle or no effect by the protein was 
observed on 1.0 or 0.5 microgram of gly- 
coside per cc. Again, however, when 
there was only 0.2 microgram of gly- 
coside in each ce. of the solution, A-V 
block did not occur in 12 hearts until 
an average period of 30 minutes had 
Compared to the control 
value of 18 minutes, this delay in oc- 
currence of A-V_ block must be 
regarded as significant. 


elapsed. 


Discussion. The above studies in- 
dicated that both rat and human se- 
rum markedly retarded the action of 
the particular glycoside (Lanatoside 
C) employed in the experiments. This 
comparative retardation, however, was 
not marked at a moderate concentra- 
tion of glycoside (1.0 microgram per 
( but only at low concentrations 
below 1.0 microgram per cc.). This 
last fact may well explain the failure 
of our findings to agree with those of 
Suter... This last investigator could 
not detect any serum retardation of the 
Lanatoside C, but the 
amount of glycoside tested (2.0 micro- 
gram per ce.) might have been too ex- 
cessive to reveal the inuibiting effect of 


serum. 


actions of 


human serum, however, was found 
to delay the action of the glycoside, it 
was found that this retardation could 
not have been due to its protein con- 
tent alone. For when the lyophilized 
protein content of human plasma was 
dissolved in Tyrode’s solution, its in- 
hibition of glycoside was slight. Sim- 
ilar results were obtained when pure 
dried albumin was dissolved in Tv- 
rode s solution containing glycoside. 
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Previously it was observed* that 
when the calcium content of Tyrode's 
solution was reduced to 5 mg. per 
100 ce. the action of Lanatoside C was 
inhibited markedly. This inhibition 
was later found' to be due to the 
action of potassium in Tyrode's solu- 
tion which previously had been held 
in check by the amount of calcium 
usually present in Tyrode’s solution. In 
view of this previous finding and the 
fact that serum probably contains only 
about 5 mg. of calcium per 100 cc. 
in an ionized state,’ it is possible that 
the retardation of glycoside in serum 
was not primarily due to the action of 
the latter upon the drug but rather to 
the inability of the embryonic heart (in 
a medium low in ionized calcium) to 
respond quickly to the glycoside. 

It was of particular interest to us, 
however, that as little as 0.1 micro- 
gram of glycoside in 1 cc. of human 
serum could be detected by means of 
the embryonic duck heart preparation. 
Perhaps even more important, was the 
finding that the time of occurrence of 
a “digitalis effect” in the duck heart de- 
pended upon the concentration of gly- 
coside in serum. This last finding al- 
lows the possibility of making quan- 
titative assays of the content of glyco- 
side in any given serum sample sus- 
pected of containing it. 

Conclusions, (1) The response of 
the embryonic duck heart to a digi- 
talis glycoside (Lanatoside C) was 
found to be slightly retarded by blood 
cells, plasma protein and pure albumin. 

(2) Rat and human blood serum, 
however, were found to inhibit mark- 
edly the effect of the glycoside upon 
the duck hearts. This effect was 
thought to be due in part to the rela- 
tively low concentration of ionized cal- 
cium in the 2 sera. 

(3) Detection and quantitative assay 
digitalis glycoside in fractions of less 
than a microgram per cc. of human 
serum were studied. 


ontact | 
e pel 
to 0.2 | 
id 10t 
a\el 
nis 
en [fol 


DOS BINE, FRIEDMAN: DIGITALIS GLYCOSIDI 


TABLE 2 Errect or Human anno Rat Serem Upon tHe Actio DiGcttaLis GLYCOSsID! 
CONC. OF TIME OF OCCURRENCE OF “DIGITALIS EFFECT Vinu 
GLYCOSIDI TYRODE'S HUMAN SERUM RAT SERUM 
ug ce Ran Ra Rar 
0.6] 
0.05 39(14 30-45 
0.10 22( 19) 16-80 62(32 50-70 
0.20 IS(38 15-19 $4-50 
0.40 16(20 13-20 26(22 19-32 25( 22 19-31 
0.60 10(16 17(18 10-238 16-25 
0.350 7(20 > 11 13(22 9 20 16(20 14-18 
1.00 7 (30 11(15 12 11(20 12 
Numbers 1 parentheses indicate number of sep te duck 
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Concentra hemolytic icterus is rare 
u the Negro. Several descriptions of 
this disease in negroes have recently 
ippeared, Wintrobe'* has observed the 
disorder in a mulatto. Smith and Drake* 
reported hemolytic icterus in a 22 year 
old negro male but it was not estab- 
lished as a congenital type. Stragnell 
ind Smith® described the syndrome in 
1 21 year old negro male and 2 sisters. 
These same authors, upon reviewing 
the clinical records of two decades at 
the Presbyterian Hospital, New York 
City, found 1 case of spherocytic acho- 
luric hemolytic jaundice in a mulatto. 
Scherer and Cecil’ have reported the 
disease in a 14 year old negress and 
erythrocyte microcytosis in a mater- 
nal uncle and the maternal grandfather. 
Merskey and Baskind® reported a con- 
dition occurring in a native of the 
Northern Transvaal characterized by 
icterus, spherocytosis, increased osmotic 
lity of the red cells, splenomegaly 
and leg scars. Goodman and Cates* 
presented the findings in a negro fam- 
ily in which 3 sisters were found’ to 
have congenital hemolytic icterus. 
is case is presented as a well-es- 
tablished example of congenital hemo- 
lytic icterus in the Negro complicated 
by call bladder disease and treated by 
splenectomy. Included in the report are 
cheniical and hematological data _be- 
fore and after splenectomy, and a dis- 
cussion of the pathophysiological fea- 
tures of the disease as manifested by 
this patient. An additional feature of 


interest: this patient is a maternal aunt 
of the case reported by Scherer and 
Cecil’. 


HISTOR) Kk. M., a 26 vear old negro 
housewife was admitted to this hospital, on 
January 17, 1947, with a history of mid- 
epigastric pain for 3 months. The pain was 
sharp, recurrent, non-radiating, occurring aft- 
er meals and associated with eructations, nau- 
sea and vomiting. There was intolerance to 
fatty foods. The pain was relieved by vomiting 
and occasionally by soda. Six days before ad- 
mission the pain became very severe and 
cramping and vomiting more frequent. Four 
days before admission she noted jaundice of 
the sclerae, dark urine, and light brown 
stools. The day before admission all pain 
subsided and the jaundice decreased. During 
the 3 months of abdominal pain her menses 
were more frequent and characterized by 
prolonged and excessive bleeding. There was 
a 10 pound weight loss. 

One year previously, following a month of 
recurrent abdominal pain and a vaginal dis- 
charge, she was admitted to a hospital and 
treated with penicillin. For a 244 year period 
ending 1 year before the present admission she 
was employed removing casings from storage 
batteries with an unknown solvent. 

The patient's father, 3 brothers and 2 sis- 
ters are alive and well. Her mother died of 
diabetes and was known to have had gall 
bladder disease. One brother died of “poi- 
soning”. A sister had an episode of jaundice 
following the delivery of a normal child. 
This was attributed to a transfusion reaction. 
One sister died in childbirth. A daughter of 
this sister is known to have had an anemia 
“rare in colored people”, and was treated by 
splenectomy with relief of the anemia.?7 A 
maternal half-sister had gall bladder disease. 

PHYSICAL EXAMINATION: The patient 
was well developed and well nourished and 
did not appear acutely ill. Her temperature 
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was 100 degrees (F.). There was mild icterus 
of the There significant 
lymphadenopathy. The heart and lungs were 
normal. The pulse was 80 per minute, the 
rhythm was regular, the blood pressure 90/55 
There moderate below the 
right costal margin at the mid-clavicular line. 
Che live I dullness descended 2 finger-breadths 
below the right the 


clavicular line but no liver edge was felt. The 


SC lerae. was no 


was tenderness 


costal margin at mid- 


spleen was felt 4 finger-breadths below the 

left costal margin. The edge was firm, sharp, 

and non-tender. 
LABORATOR) 


was negative, 


DATA: Routine 
there was no bile, 


urinalysis 
urobilinogen 
was present in a dilution of 1 to 10. Hemato- 


logical data are summarized in Table 1. The 
leucocyte differential count was normal. The 
rABLE 1—HEMA 
RBC WBC 
M HB Thous Percent 
Dat Cu GM Cu Sphero- Hemat 
194 MM ( MM cytes crit 
17 Ja 4.2 13.0 11.8 
28 Jar 1.3 12.3 Sf 
J 3.9 12.5 S.0 20.5 8.5 
2 Fel 
17 SI ENFCTOM 
17 Fel 14.0 
24 Fel 1.5 13.8 
12 Mar CHOLECYSTECIOMY 
27 Mar 4.53 13.0 11.9 7.5 10.5 
ll Ap 1.8 13.2 10.3 1.0 410.0 
( Control 
corrected sedimentation rate (Wintrobe) was 


24 mm per hour. Repeated examinations for 
sickling were negative. Bleeding and clotting 


times were normal. The results of sternal 
marrow aspiration are recorded in Table 

PaBLi 2 — DIFFERENTIAI Count ON STERNAI 

Marrow BEFORE AND AFTER SPLENECTOMY 

IN PERCENTAGI 

Before 37 days post- 

Splenectomy Splenectomy 
Myelal Blasts 1.0 
Premyelocytes 2.0 2.0 
Myelocytes 7.0 9.5 
Metamyelocytes 17.5 7.0 
Band Neutrophils 17.0 16.0 
Adult Neutrophils 7.5 17.5 
Lymphocytes ; 2.0 0.5 
Monocytes ‘ 0.5 0.0 
Eosinophils 0.5 2 5 
Basophils 0.0 0.0 
Erythroblasts 6.0 6.5 
Normoblasts 39.5 37.0 


The stool was formed, dark brown in color 
and was negative for blood by the guaiac 
test. Blood Mazzini and Wassermann tests 
were negative. Blood chemistry studies are 


recorded in Table 3. A gastric analysis re- 
vealed no free acid in the fasting specimen nor 
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30 minutes after histamine. A flat plate « 
the abdomen and X-rays of the chest and sku 
were interpreted as normal. Cholecystograph 
on 2 occasions failed to reveal the gall blad 
der. An electrocardiogram was essentially nor 
mal, 

COURSE: Spl nectomv was performed o 
1947, bv the Second 


Surgical Division. At operation the liver ay 


February 17, Cornell 
peared normal but the gall bladder was smal 
shrunken and thickened and contained a sol 
tary stone. No calculus was palpable in th 
common bile duct. The spleen was estimate 
at | There 


adhesions over the superior pole 


were den 


In the hilu 


‘ times normal in size 


there were 2 small masses considered to 


accessory spleens Che spleen and the hil 


masses were removed without difficulty 


FOLOGICAL DATA 
RKC Frac 
Begir Com 
nin plete 
Retic hem hem 
MCV MCH lvs lvs 
1 0.7 0.4 
0.45 0.3 
1.8 100 32 2 0.7 0.45 
O.S8 05 
0.5 0.4 
0.4 
0.5 0.35 
] 
0.8 0.5 
l 0.5 O.5 0.4 
1.2 S4 27.5 0.7 0.4 
o.5 0.35 


PATHOLOGICAI REPORI 


su 
mary Che spleen measured 15 x 8% x 5 
cm. and weighed 300 gm. The capsulk was 
thin, grey-blue and finely granular. On sec- 


tion the pulp was deep  reddish-purpk 

color. The Malpighian bodies were small, dit 
fusely scattered and much fewer in numbet 
than normal. The organ was much congest 


On 


chitecture was preserved. The lymphoid f¢ 


microscopic examination the spleni: 
cles were small and widely separated. 1 


venous sinuses were spread apart by ab 


dant engorged pulp spaces. The endotheli 


of the sinuses was prominent and their lu 


na empty. Individual outlines of erythroc 


were not readily made out in the pulp I 
there 
throphagocytosis by reticulum cells 


evidence of \ 
The t 


ter, however, contained numerous granul 


was clear-cut 


any 


refractive pigment proved by Prussian Blue 
Staining techniques to be iron contain 
The reticulum of the pulp was abundant nd 
distributed. The 2 
removed at operation from the hilum pr ed 


"unevenly smaller masses 
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to be lymph nodes which were filled with 
masses of erythrocytes, leucocytes, detached 
endothelial cells, and occasional large multi- 
nuclear cells.’ Phagocytic mononuclear cells 
were also present. Some of the latter were 
laden with hemosiderin granules but inges- 
tion of intact red cells was not conspicuous. 
It was the impression of the pathologist that 
the “histological changes in the spleen ( were ) 
similar to those that have been described in 
ongenital hemolytic icterus”. 


On March 12, 1947, Cholecystectomy was: 


performed without complication. 
PATHOLOGICAL REPORT (in sum- 

mary The gall bladder measured 5.5 cm. 
length and was thick walled. The lumen 


is rare in the Negro. This is an addition- 
al case of congenital hemolytic icterus 
in a Negro, a member of a family in 
which hemolytic icterus has already 
been reported. The cases of Stragnell 
and Smith,” Scherer and Cecil? and 
Goodman and Cates* appear to fulfill 
the clinical criteria of congenital hemo- 
lytic icterus but in the case presented 
by Smith and Drake* the role of sul- 
fonamides as hemolytic agents must be 
considered. The question of malaria 
confuses the diagnosis in the case re- 


rABLE 3—BLOOD CHEMICAL DATA 
\ 


Chole- Serum 
Date icteric sterol Protein Albumen 
194 Index MG % GM & Globulin 
3.8 
90 6.2 
2.4 
15 95 
3.0 
2 0) 114 5.4 
2.4 
14 
130 
i ret SPLENE(C 
28 Fel 6 148 6.9 
2 Mar 
24 Mar 105 
3.53 
28 M 122 3.9 
2.6 
tained an oval 2 x 1% x 1% em. black 
which, when cut, had a brownish core. 
Or ucroscopic examination the gall blad- 


ucosal folds were flattened ulcer- 
na few areas. The wall was markedly 
tl ned and lying just under the mucosa 
we polymorphonuclear leucocytes, mono- 
ind a few multi-nucleated macrophages. 


Si of the latter contained yellowish-brown 
pigment. The wall was edematous and the 
bl vessels engorged. There was much fi- 
br in the muscularis and serosal layers. 
The gall stone was analyzed and found to 
1 mainly cholesterol, more biliverdin 
than bilirubin and small amounts of calcium, 
phi rus and iron. 

Hematological and chemical studies were 
re] d post-operatively and the results are 
presented in Tables 1, 2, and 3. The patient 
was discharged on March 30, 1947. She was 


seer the clinic on April 11, 1947, and blood 

ics repeated. She appeared well at this 

d offered no complaints. Further stud- 

been prevented by the patient mov- 
ing the South. 

Comment: The literature indi- 

cates that congenital hemolytic icterus 


aline 
Phosphatase Uric 
Bodansky Cephalin N.P.N. Acid 
Units Flocculation MG % MG % 
9.4 Negative 28 
3.6 
1.5 
25 
Weakly 


positive 


ported by Merskey and Baskind®. The 
rarity of congenital hemolytic icterus 
in the Negro forces one to consider 
hybridism. Stragnell and Smith® and 
Goodman and Cates* found no evidence 
of racial admixture in their studies. 
Scherer and Cecil* obtained similar re- 
sults with their case which has obvi- 
ous application to the case here re- 
ported. A diagrammatic representation 
of the family in this case is shown in 
Fig. 1. 

On admission, this patient exhibited 
resolving jaundice secondary to passage 
of a common duct stone. The changes 
in alkaline phosphatase supported this 
impression. The role of hemolysis in 
producing icterus could not be properly 
evaluated at this time. History of hemo- 
lytic episodes was singularly lacking 
and the anemia was minimal. The diag- 
nosis of congenital hemolytic icterus 
was supported by the family history, 
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spherocytosis, splenomegaly, in 
creased erythrocyte fragility. 
Spherocytosis is a characteristic find- 
ing in congenital hemolytic icterus?. 
There is no agreement about the effect 
of splenectomy on spherocytosis. 
Thompson’® in a review of 45 cases re- 
ported that after splenectomy the sphe- 
rical cells persist, and in one case were 
as high as 14% 16 years after operation. 
Vaughan" reported that although sphe- 
rocytosis persists in rare instances after 
splenectomy, spherocytes are usually 


FIGURE 


@ CONGENITAL HEMOLYTIC IGTERUS 
MICROSPHEROCYTOSIS 

@ GALL BLADDER DISEASE 

+ DECEASED 


reduced and may disappear. In this pa- 
tient there was a striking reduction in 
the number of spherocytes post-opera- 
tively, as indicated in Table 1. 

An increase in mean corpuscular vol- 
ume in congenital hemolytic icterus has 
been established in some cases!®:!?, and 
ascribed to increased cell thickness de- 
spite a decrease in mean cell diameter. 
Macrocytosis may occur in this disease 
and occasionally cause confusion with 
pernicious anemia'*, Vaughan indicates 
that megalo-spherocytosis may occur as 
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well as the micro-spherocytosis. Quan: 
tative cell diameter studies: were not 
done in this case, but the spherocytes 
were significantly decreased in dian 
eter. The concomitant fall in mean co 
puscular volume and spherocyte pe 
centage after splenectomy suggests 
relationship between the two 
Reticulocytosis has been proposed to 
explain the increased mean corpuscular 
The reticulocytosis of 4.8°; 


in this case fails to explain the increase 


volume!”. 


mean corpuscular volume. The 


| - REPRESENTATION OF FAMILY OF PATIENT E.M 
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reticulocytosis in congenital hemolytic 
icterus is usually proportional to the de- 
gree of anemia reflecting the demand 
placed upon erythrogenesis. The rela- 
tively low reticulocyte count in this 
case is consistent with the degree of 
anemia The reticulocyte count de- 
creased as the erythrocyte and hemo- 
globin The belief 
that reticulocytes are more resistant to 
ilt 


universally ac 


levels improved. 
hypotonic saline solutions than 
erythrocytes is not 
cepted!’. 
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There is a growing impression con- 


erning the effect of splenectomy that, 
iithough the hemolysis is inhibited, 
there is litthe change in erythrocyte 
fragility. This is not supported by the 
present study, nor by many earlier 
studies.” Animal experiments have re- 


ealed that removal of the normal 
spleen results in an increase in. erythro- 
cyte resistance to hypotonic salt solu- 
tions, hemolytic sera, and saponin®. 
Reported observations of erythrocyte 
fragility after splenectomy in congenital 
hemolytic icterus have varied. This 


‘diagonal’ type of curve before splen- 
ectomy there was a change to the 
“tailed” type of curve with a shift of 
the hemolysis toward the normal. The 
hemolysis at 0.89% saline was decreased 
by 23%; at 0.7% saline it was de- 
creased by 58°%; at 0.6% saline it was 
decreased by 94%. These data indi- 
cate that splenectomy diminishes the 
erythrocyte fragility. In addition, 
there is a diminution in spherocytosis 
and in the mean corpuscular volume of 
the erythrocytes after splenectomy. 

It is accepted generally that the 
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riation may be evidenced as either 
eturn to normal or an increase in the 


fragility.!:! Quantitative studies of 
th hemolysis have been performed in 
te instances. studies by 


Vaughan!” and Dacie! have shown that 
the curves of hemolysis in congenital 
ieinolytic icterus may be classified as 
normal”, “tailed”, or “diagonal” in 
VJ These workers have shown that 
ifter splenectomy there is a significant 
change in the form of the curves to- 
ward normal. Similar curves were 
btuined in this case (Fig. 2). From a 


essential clinical features of congenital 
hemolytic icterus result from the break- 
down in the spleen of the abnormally 
fragile cells. Recent studies by Emer- 
son et al*® indicate that the spleen in 
congenital hemolytic icterus serves as 
a site for “erythrostasis”. As a result 
of this a rapid breakdown of the in- 
herently defective erythrocytes occurs. 
In this and other reported cases!” 
the decrease in hemolysis, following 
splenectomy, as determined quantita- 
tively, is in accord with the view that 
the erythrocytes modified by stasis in 
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the spleen are no longer present. 

[t is concluded that the major ab- 
normalities of the erythrocytes in con- 
genital hemolytic icterus result from 
stasis in the spleen. Removal of the 
spleen brings about a change toward 
the normal. The primary inherent de 
fect of the erythrocyte is unknown. 

Summary: 1. Congenital hemolytic 
icterus in a 26 year old negress is re- 
ported 
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2. Hematological and chemical data 


before and after splenectomy are r¢ 
corded. 

3. A discussion of the pathophysio 
logical features of congenital hemolytic 
icterus as manifested by this patient is 
presented, with particular attention to 
the changes in spherocytosis, mean cor 
puscular volume of the erythrocytes 
and the curves of erythrocyte fragility 
after splenectomy. 


REFERENCES 


l. DactE, J. ¢ Quart. J. Med., 12, 101, 1943. 

2. EMERSON, ( 4 Ham, H., and Castie, W B Abs. of 39th Anm 
Meeting Amer. Soc. of Clin. Invest. Atlantic City, May 5, 1947 

3. GoopMan, E. G., and Cates, B. R.: Blood, 2, 480, 1947 

4. HapeN, R. L.: Am. J. Mepb. Sc1., 188, 441, 1934 

5. MERSKEY, ( and BASsKIND, I So. African Med. J., 20, 230, 1946 


6. Pearce, R. M., Krumpnaar, | B., and Frazier, ( H The Spl ind Anemia, Philadelphia 
Lippincott, 1918 

7. SCHERER, J. H., and Ceci, R. ¢ J. Lab. and Clin. Med., 30. 244, 1945 

8. Smitu, G. T., and Drake, E. H Military Surg., 95, 270, 1944 

9. STRAGNELL, R., and Smitn, K. | Am. J. Med. 1, 53, 1946 ‘ 

10 THOMPSON, W. P J. Am. Med Assn., 107, 1776, 1938 

Ll PiLeEston, W.: Medicine, 1, 355, 1922 

12. VAUGHAN, J. M J. Path. Bact., 45, 561, 1937 

13. Wintrrose, M.: Clinical Hematology, 2nd ed., Philadelphia, Lea & Febiger, 1946 


ANICTERIC HEPATITIS: A 
REPORT OF NINE SPORADIC CASES 


By HyMAN ]. ZIMMERMAN, M.D. 


CLINICAL INSTRUC 


LLAWRENCE J. 


TOR IN) MEDICINE 


Tuomas, M.D. 


ASSOCIATE IN MEDICINE 


WASHING 


From the George Washington University Medical Division, 
and the Department of Medicine 


Tue subject of anicteric hepatitis has 
been repeatedly mentioned in the 
numerous recent reports of infectious 
he patitis? 8,12,13,14,19,20,23 The im- 
portance of its recognition and the 
significant clinical and laboratory cri- 
teria have been well emphasized. All 
of the cases described heretofore have, 
however, been highlighted by coinci- 
dent epidemic hepatitis with jaundice. 
While the likelihood of recognizing an- 
icteric hepatitis occurring sporadically 
has been noted,’ there has been no 
such report in the literature. During 
the winter of 1946-1947, among the 
usual cases of acute infectious disease, 
we were fortunate in observing a num- 
ber of cases which appeared to satisfy 
the criteria of anicteric hepatitis. This 
diagnosis was suspected because of the 
occurrence of marked upper abdominal 
complaints and laboratory evidence of 
liver damage following a non-specific 
febrile illness. During this same period 
21 cases of sporadic icteric hepatitis 
were admitted to this hospital. 

Procedure. Nine cases were studied, , of 
wh 1 were hospité ilized and 5 were fol- 


lowed at home. Two were physicians, 1 a stu- 
dent nurse, 4 housewives and 2 laborers. Lab- 
oratory studies included: a hemogram, uri- 
nal icterus index, urine urobilinogen, 
br lfalein excretion, cephalin flocculation 
and thymol turbidity tests. In 4 of the cases 
the ul-Bunnel test for infectious mononu- 
cle was performed, and in 3 of the 4 the 
test is repeated after a 2-week interval. 
Urine urobilinogen was done by the method 
of Wallace and Diamond, in which the upper 
limit of normal is 1-20. The bromsulfalein 
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test was done by the method of Rosenthal 
and read spectrophotome ‘trically. When done 
by this method, according to Mateer and his 
associates,2* there should probably be no re- 
tention of dye at the end of 45 minutes. The 
absolute upper limit of normal is 5% reten- 
tion at the end of this time. The cephalin 
flocculation test was done according to 
Neefe’s modification of Hanger’s original 
method.?4 The thymol turbidity test was done 
by MacLagen’s method as adapted to the 
spectrophotometer by Shank and Hoagland.#? 


Clinical Features. The clinical pic- 
ture (Table 1) was that of a systemic 
disease with predominant abdominal 
localization. Onset in all of the cases 
save one was with fever. While only 1 
patient had frank chills, chilly sen- 
sations were noted by 6 of the group. 
Frontal or orbital headache was pres- 
ent in an gerow number. Mild sore 
throat was noted by 3 patients, but no 
other respiratory symptoms appeared 
in this group. Anorexia and epigas- 
tric fullness occurred in all. Soreness, 
a dull ache or intolerence to even the 
slightest pressure on the epigastrium, 
as well as actual right subcostal pain 
were noted in all cases. Flatulence, 
though rare during the febrile period, 
was always noted within a few days of 
onset. In one patient who reported no 
fever, the temperature was not taken 
for the first 2 weeks of his disease. 
Onset in this case was more insidious 
than in the remainder of the group. 
Pronounced _fatigability, anorexia, 
backache, and_ epigastric fullness 
brought this patient to our attention. 
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Abnormal physical findings: were 
sparse. Enlargement of only the cervi- 
cal lymph nodes was found in 5 cases. 
Two patients showed a generalized 
lymph gland enlargement, and in 2 
cases there were no abnormally pal- 
pable lymph nodes. Tenderness in the 
epigastrium or right upper quadrant 
of the abdomen was present. Frequent- 
ly the equivalent of tenderness was a 
“queasy feeling” on right upper quad- 
rant compression. The liver 
palpable in all 9 patients, was found to 


edge, 
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shift to the left noted in the first count 
but in the 
two days 


second determination don 
later, return to normal had 
In 3 patients an eosinophil 

was noted on the initial 
Urine was ele- 
vated in all cases. 
index 


occurred 

count of 5 
count. urobilinogen 
In 1 case the icterus 
was elevated to 17 units. In 
another, with a normal icterus index, the 
blood elevated 
In the remaining 7 patients, there was 


bilirubin was. slightly 


no evidence of increased blood icterus 


In all of the patients in whom the pro 


abnormalities in the 
chest. 


The 


nasopharynx or 


white blood count in all pa- 
tients was within normal limits or 
slightly depressed (Table 2). The 
highest count obtained was 9,500 per 
cm. and the lowest 4,200 per cm. The 
white cell distribution was also in the 
normal range in all cases except one. 
In this patient there was a marked 


TABLE I - Clinical Features 
SYMPTOMS SIGNS 
“vw 3s © OR 6 we 
J-R. 27 Physician 0 oA 2 X 
M.H. 21 Nurse X X X X X X X X 
G.M. 23 Housewife X X X X X oe a Sa: X X X X 
A.F. 29 Physician X x X X = X 0 X 
J.-B. 25 Housewife X a X za © X X X 
I.H. 24 Housewife X X xX xX a @ 2 xX X X 
W.B. 22 Laborer || X .X X X X X00%xO0OxX xX XxX. 0 
J.E. 29 Social Wk. 0 za X x 8-8 xX X 
R.B. 24 Laborer X A X X X X 
extend from 2 to 4 centimeters below cedure was done, the bromsulfalein 
the right costal margin. In none of test showed evidence of impaired liver 
the patients was there any significant function varying from 80% to 6% re- 


tention. The cephalin flocculation test 
was positive in 
4 of t! 

group but in the re maining 5 5 patie " 
the 


units. 


cases. 
turbidity test was positive 
values were between 3 and 4 
It has been our experience, as 
well as of others**, 

jects the result of 
less than 3 


that in normal sub- 
the thymol test is 
units, although MacLag: 1's 


original report*? stated that turbicity 


| 
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as high as 4 units was found in normal the end of 3 weeks. At this time bed 


— persons. The heterophile agglutinin rest was abandoned, in spite of the 
don reaction was negative in the 4 cases in fact that abnormal bromsulfalein §re- 
I had whom this test was performed. tention persisted. One continued to 
ophil Course and Duration. Although even show impairment of liver function at 
initial during the early febrile period there 10 weeks, but returned to an apparent- 
5 el was a suggestion of abdominal locali- ly completely normal state at 20 weeks. 
cterus zation of the disease process in all In the sixth patient no clinical obser- 
» In cases, this abdominal involvement be- vations were made beyond the first 
x, the came even more evident with the sub- week of the disease. 
vate sidence of the fever. Epigastric full- In the remaining 3 cases the course 
e was ness, anorexia, flatulence and epigas- was so prolonged as to be regarded as 
terus tric or right upper quadrant abdominal subacute or chronic. In one of these 
pro 
TABLE II - Initial Laboratory Findings 
5 Differential 
PLWE B Urine Cephalin 
Case WBC y o a fUrobilin- Brom- Floccula- Thymol 
> ¢ J.R. 7,000 758 29 8 5 A 1-160 80% 3 6 U 
M.H. 5,950 157 34 7 1 1 1-320 18% 2 4 U 
X G.M 4,800 144 44 10 0 2 1-40 2% 3 3.6 U 
x 4,500 978217 1 0 OF 1-160 18% ] 4 U 
X | J.B. 7,800]54 38 2 6 OF 1-16 12% ] 5.8 U 
X I.H. 7,000 150 41 6 2 1 ]-320 10% 4 1.5U 
X W.B. 9,000 162 30 3 5 O 1-80 on 3 6 U 
x J.E. Not done Not done 1-60 4% 3 & & 
. R.B 6,400 | 46 50 3 1 +O 1-160 --- 3 4 U 
X 
x tenderness were prominent. These patients there was present excessive 
symptoms, while not severe, were per-  fatigability, anorexia, abdominal full- 
aleit sistent and troublesome. It was con- ness and weight loss as well as impair- 
} it sistently noted, furthermore, that early ed_ liver function at the end of 20 
gt abandonment of bed rest led to an weeks. Another patient showed sim- 
a neil increase in intensity of these symp- _ ilar symptoms, as well as impaired 
Saal toms: while return to bed rest result- bromsulfalein excretion at the end of 
of the ed in abatement. 4 months. In the last case persistent 
ti "a I, 3 of the cases, maintenance of a_ fatigability, right subcostal pain, epi- 
and 4 hig! caloric, high protein diet and bed gastric fullness and anorexia remained 
an ba rest resulted in complete disappearance for 5 months before disappearing. In 
| i. ot signs, symptoms and laboratory this case liver function studies were 
abnormalities. This required 5,-6 and normal by the sixth week. 
smcae | 5S weeks respectively. Two patients Discussion. Though most of the 
bi te were free of signs and symptoms by criteria given above are not specific 
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for anicteric hepatitis, when consider- 
whole, they afford a 
diagnostic clinical picture. 

Lhe cases presented in this study 
satisfy the major criteria for the di- 
agnosis of this disease. Also all show- 
ed evidences of hepatic involvement 
both by physical signs and labor: tory 
after the febrile 
This is worthy of emphasis 


ed as a good 


studies period was 
over 
since fever alone can produce transient 
impairment of liver The 
persistence of e\ idence of hepatic dam- 
age long after the febrile 
therefore suggestive of a specific ef- 
fect of the disease in the 
ther evidence 


function‘. 
period is 
liver. Fur- 
torm of 
hepatitis is given by the improvement 
of these patients on bed rest and diet. 
as well as exacerbation on exertion. It 
is significant that in 4 of the 9 
the was extremely prolonged. 


When last seen, 2 of the patients still 
had 


that this was a 


course 
laboratory evidence of impaired 
liver function and symptoms suggest- 
ing chronic hepatitis. While in some of 
the cases all of the laboratory tests of 
liver function did not show parallel 
degrees of impairment, in all cases 
one or more of the tests used did show 
liver damage. This is a state of affairs 
we might expect, for were the 
sufficiently severe to produce 
marked, consistent by all 
tests used, we would also expect bi- 
lirubin retention, i. e. jaundice. 

The cause of the anicteric hepatitis 
noted in these patients was not de- 
termined. That it was the virus of in- 
fectious hepatitis or an allied strain 
can neither be stated nor denied. It 
is likely, however, that the etiological 
agent was a virus in view of the early 
clinical features. It stated 
that the virus of primary atypical 
pneumonia or of infectious mono- 
nucleosis may also cause an infectious 
hepatic injury with or without jaundice. 
It is conceivable that other viruses may 
also at times involve the liver. It is, 


liver 
damage 


has been 
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however, relatively unimportant clin 
whether 
presence 


ically liver damage in th 


of acute infectious disease is 
caused by a virus which is primaril 
and usually hepatotropic, as in infe 
tious he -patitis, or whether the hepati 
dysfunction is a less frequent com 
disease. It is 
that when th: 


liver is sufficiently involved for hepatic 


ponent of systemic 
reasonable to believe 


dysfunction to be clinically manifest 
the treatment should be the same as for 
a primary hepatitis. The 
liver in the appare ntly non 
specific systemic syndromes described 


evidence of 
damage 


in this paper, and the demonstrated pro 
pensity of such liver damage to become 
chronic, point to the importance of 
recognizing sporadic cases of anicteric 
hepatitis and instituting proper treat 
chronic 


ment if hepatitis is to be 


averted. 


It was pointe d out by Budd?’ in 1846 
that infectious or. can occul 
without jaundice. Esler" 1902, like 


wise, emphasized the occurrence of 
non-icteric cases during epidemics of 
jaundice. Cockayne, in his classic r 
view of sporadic and epidemic catarrh- 
al jaundice, included in the clinical 
description the possibility of anicteri 
cases. In the study of Jones and 
Minot'®, in 1923, it is stated that * 


without jaundice 


‘mild 
cases” are especial) 
prone to occur during epidemics. These 
observers, as well as others!?:'*:!"% 

who have discussed infectious hepatitis 
more recently, apparently regarded the 
cases as of in- 


occurrence of anicteric 


terest only in demonstrating the wide 
variation in that 
diagnosing infectious hepatitis without 
jaundice and to comment on the high 
incidence of this form of the 
The observations of these authors have 
not only been corroborated by reports 
of other wartime epidemics, but hav 
been further validated by the experi- 
mental induction of anicteric hepatitis 
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\lthough the need for recognizing 
sporadic cases of anicteric hepatitis has 
recently been emphasized, and_ the 
criteria elaborated’, there have been no 
clinical reports of cases of hepatitis 
without jaundice diagnosed in the ab- 
sence of an epidemic of infectious hep- 
atitis with jaundice. It has been noted 
that the clinical picture of anicteric 
hepatitis differs in no significant respect 
from pre-icteric cases s which ultimately 
develop 
systemic infection, it fever, chilly 
sensations but rarely frank chills, and 
frontal headache when combined with 
preponderant anorexia and abdominal 
discomfort should suggest the possi- 
bilitv of anicteric or preicteric hepatitis. 
If the abdominal discomfort localizes 
in the epigastrium or right upper quad- 
rant, the likelihood is increased. Ten- 
derness in the right upper quadrant or 
epigastrium, with or without hepa- 
is the only helpful physical 
sign. In this connection, it should be 
emphasized that instead of true tender- 
ness, there may be a “queasiness” or 
mild nausea induced by compression 
of the epigastrium. The diagnosis, 
hen suspected, is confirmed by the 
demonstration of impaired liver func- 
tion after the fever has disappeared. 
Capps and Sborov*, conclude from ex- 
tensive experience during the recent 


tomegaly 


W 


war, that the quantitative urine uro- 
bilinogen, cephalin flocculation and 
bromsulfalein retention tests are of the 


greatest value for this purpose. These 
workers suggest that inclusion of the 
thymol turbidity test might also ‘be 
of aid. Demonstration — of hyper- 
bilirubinemia or of bilinuria would 
ob ously be of even more specific di- 
agnostic value, although not essential 
for the diagnosis of anicteric hepatitis. 
[1 1923, Jones and Minot'® suggested 
that occasionally infectious hepatitis 
may result in cirrhosis. During the last 
decade there has been ample confirma- 
tion of this possibility. Bloomfield‘ 
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1938, found that of a group of patients 
with cirrhosis of the liver, approxi- 
mately ten per cent had had an episode 
of acute jaundice years before. Several 
years later, Kornberg 'S reported that 
patients who had apparently recover- 
ed from catarrhal jaundice showed as a 
residuum, long-standing impairment of 
the liver function often associated with a 
suggestive symptom complex. Altschule 
and Gilligan’, likewise, found abnormal 


Evidence of aXliver function vears after the original 


attack, although, they regarded these 
sequelae as representing a “mild, be- 
nign form of chronic hepatitis”. Barker 
and his co-workers* have given a care- 
ful description of the signs and 
symptoms of chronic hepatitis seen 
during the epidemic of acute hepatitis 
in the Mediterranean theatre of oper- 
ations. It is their opinion that this 
syndrome may result in cirrhosis. 
From Watson'®:** and other workers®:24 
has come clinical evidence confirming 
this view. Likewise histological evi- 
dence obtained by liver biopsy, has 
demonstrated the transition from acute 
infectious hepatitis to a chronic, fibrotic 
hepatic lesion'®:*! 

It has been shown that the duration 
of a bout of infectious hepatitis is pro- 
portional to the depth of jaundice*’. 
It would, therefore seem that the most 
severe and deeply jaundiced cases 
would be most prone to develop pro- 
longed and disabling sequelae. This 
situation is mitigated, however, by the 
fact that the deeply jaundiced patient, 
in whom the severity of illness is 
obvious, is most likely to receive ade- 
quate treatment. It has been pointed 
out®, on the other hand, that anicteric 
hepatitis may present a special hazard 
with respect to the occurrence of 
chronic hepatitis. The very absence of 
jaundice and the ease with which the 
episode might be overlooked or called 
“flu” or “grippe” can lead to improper 
handling. It is these latter cases, which, 
in the absence of sufficient bed rest and 
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a favorable diet, might develop chronic 
hepatitis®. 

Summary and Conclusions. In the 
course of observations of apparently 
acute virus nine cases of 
anicteric hepatitis were studied. Clin- 
ical features conformed to those seen 
in epidemic 


diseases, 


non-icteric 
hepatitis. Urobilinogenuria was seen in 


icteric and 
all cases and evidence of impaired 
liver function as by brom- 
sulfalein retention, abnormal cephalin 
flocculation thymol turbidity 


shown 


and 
tests was common. 

The duration of symptoms and the 
response to treatment were similar to 
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those seen in icteric hepatitis. The oc- 
currence of a prolonged course, with 
the propensity to develop subacute or 
chronic hepatitis, has been described 
in two cases. 

The potential of infectious hepatitis 
to leave disabling residua is empha 
sized. A similar hazard is offered by 
anicteric hepatitis, potentiated by the 
with which this form of the 
disease may be overlooked. Wheneve 
a nondescript febrile syndrome pre 


ease 


sents itself, anicteric hepatitis should 
be looked for and if the clinical features 
are suggestive, appropriate liver func 
tion studies should be made. 
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ORNITHOSIS (PSITTACOSIS), A REVIEW 


WITH A REPORT OF EIGHT CASES RESULTING FROM CONTACT WITH THE 
DOMESTIC PEKIN DUCK 


By WILLIAM WOLINS, M.D. 


ATTENDING PHYSICIAN, THE 


RIVERHEAD, 


The appearance in recent years of 
sporadic and epidemic pneumonitis of 
an atypical character has resulted in 
the delineation of the clinical entity 
known as primary atypical pneumonia. 
The negative bacteriologic findings as- 
sociated with the disease have prompt- 
ed numerous attempts to isolate a 
causative viral agent. Findings as re- 
gards primary atypical pneumonia have 
been equivocal, but a number of viral 
agents capable of causing pneumonitis 
indistinguishable from _ pri- 
mary atypical pneumonia have been 
isolated. Certain of these agents be- 
long to the  psittacosis-lymphogran- 
uloma group of viruses, which were 


clinically 


the first viral agents of animal origin 
recognized as capable of producing 
pneumonitis in man* 

This report summarizes the knowl- 
edge to date concerning pneumonitis 
caused by the viruses of psittacosis 
ornithosis) and presents 8 cases of 
ornithosis fn man resulting from con- 
tact with a hitherto unrecognized focus 
of infection, the domestic Pekin duck. 
The initial diagnosis was made by the 
author in April of 1945 in an atypical 
pneumonia affecting a duck worker 
and was verified serologically 
thereafter. 

Excellent summaries of the history 
of the disease may be found in Meyer's 
In recent 
interest have 


and Favour’s'' articles. 
vears the findings of 


been the isolation in 
ind in man with no known animal 
of members of the psit- 


tacosis group of viruses. Of these, the 
virus isolated by Baker’? is the only 
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one of mammalian origin believed able 
to produce infection in man. An 
ornithotic virus has been identified by 
Pollard** in marine birds. The pre- 
diction by Meyer*’ and Meyer and 
Eddie* that barnyard fowl may be a 
reservoir of ornithosis is fulfilled in 
this communication in which all but 
one of the clinical cases were in in- 
timate contact with the domestic duck. 
These birds are grown in tremendous 
numbers (7 million annually) on a 
number of farms located in the eastern 
end of Long Island. The association 
between human pneumonitis and oc- 
cupational exposure was recognized 
and diagnosis verified by complement 
fixation tests. Subsequently an orni- 
thotic virus was isolated from the ducks 
by Drs. K. F. Meyer and B. Eddie of 
the University of California. This will 
be the subject of a future communica- 
tion. 

Review of Psittacosis - Ornithosis. 
Definition: Psittacosis is a specific dis- 
ease of birds of the parrot family that 
is highly communicable to man. Orni- 
thosis is the name given by Meyer to 
similar infections in birds other than 
those of the parrot family. 

Epidemiology. Psittacosis-Ornitho- 
sis is essentially an endemic disease in 
a variety of wild and domesticated 
birds which, under certain circum- 
stances, may become epidemic. The 
work of Meyer and Eddie*®***° on 
domesticated birds and: of Burnet*’ 
on birds in a wild state indicates that 
the infection is transmitted to the 
young in the nest, either by parents 
who are shedders of the virus or 
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through activation of latent infection 
in the breeding female. The mortality 
of the infection so acquired is low; 
excretion of the virus in droppings and 
nasal discharges ceases in most birds 
after several months. The virus, how- 
ever, remains latent in the spleen and 
other organs and may become activated 
by adverse environmental conditions. 
Relapses, therefore, may occur in which 
excretion of the virus recurs. 
infection follows contact, fleeting or 
intimate, with infected birds. Such 
infections, as a rule, follow acquisition 
of the birds by a few weeks”’. 
to the infected person may become 
infected, and this accounts for the 
characteristically localized epidemics 
of the disease. 


Human 


Visitors 


Transmission to man 
occurs in one of 2 ways; more com- 
monly by inhalation of dust containing 
virus particles originating in droppings 
or nasal secretion from infected birds, 
less commonly the infection is ac- 
quired by the bite of an infected bird. 
The majority of clinical cases occur in 
adults. Children under 10 years of-age 
appear to be much less susceptible to 
infection and, as a rule, run a much 
milder clinical course. The opinion 
that psittacosis is invariably severe and 
associated with a high mortality rate 
has been modified in recent years. 
While the classical disease is still as- 
sociated with an appreciable mortality 
rate, the mortality following infection 
by related ornithotic strains of virus 
tends to be lower. Numbers of in- 
dividuals exposed to infection in birds 
never develop clinical manifestations 
but they do show, as evidence of 
previous infection, high titers of com- 
plement fixing antibodies in their se- 
rum. This will be discussed in a future 
communication. 

Human-to-human spread has been 
limited by the necessity for contact 
with an actual case and has been ‘re- 


ported about 30 times, usually in 
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nurses or doctors attendant upon pa 
tients. Since Gerlach’s't demonstratio1 
of virus in the sputum of 4 individuals 
who lacked clinical symptoms of psit 
the human 
carrier state has been known to exist 
Meyer and Eddie's recent report*' of 


tacosis, possibility ot a 


an individual whose sputum harbored 
virus 5 years after recovery trom psit 
tacosis is of particular interest, sinc 
it is one step further along the cours¢ 
the disease may take to become a dis 
While no have 
been traced to contact with this human 
carrier, it is conceivable that a mutant 
strain capable of 


ease of man. cases 


infecting contacts 
and established in carriers, may aris 
in the future and alter the ecology of 
the disease. This potentiality has been 
emphasized by both Burnet’ and 
Smadel". 

Etiology 


causative 


The 


agent 


filterability of the 
was established ind 
pendently and in rapid succession by a 
number of investigators during the pan 
demic of 1929, 1930 


coveries 


Two dis 
inestimabl 
value in the laboratory and in clinical 
The first 

and of 
which showed that 
diagnosis could be made by growing 
the infected material by 
injecting the material into® the white 
mouse. The the work of 
which showed that comple 
ment fixing antibodies appeared during 
the disease. 


have been of 
investigation of the disease. 

was the work of Krumwiede 
Rivers and Berry‘ 
virus from 
other was 
Bedson 


The causative virus is a 
member of an _ interesting group ol 
organisms intermediate in morphology 
and metabolism between the true vi- 
ruses on the one hand, and bacteria 
and rickettsia on the other. The mem- 
bers of this group have staining quali 
ties and may be seen with ordinary 
microscopy and thus resemble bacteria 
They further resemble bacterial organ- 
isms in being susceptible to the action 
of sulfonamides and of penicillin. Thus 


pa 
ual 
nal 
xist 
yea 
psit 
ince 
dis 
lave 
man 
itant 
facts 
Arise 
ol 
yeen 


and 


the 
nde 
by a 
pan 
» dis 
nical 
first 
id of 
that 
wing 
by 
vhit 
ot 
npl 
uring 
is a 


p ot 


mem 
jua! 
inary 
‘ter 
rgan- 
ictiol 


Thus 


WOLINS! ORNITHOSIS (PSITTACOSLS ) 553 


the virus of lymphogranuloma vene- 
reum is susceptible both in the labora- 
tory and clinically to the action of sul- 
fonamides, and: members of the psit- 
tacosis-ornithosis group to the action of 
penicillin. The relationship between 
the members of the latter group is not 
yet clear. They may be variant forms 
of each other, or the descendants of a 
common strain modified by residence 
in different animal hosts. While com- 
plement fixing antibodies appear with 
infection by many of the members of 
this group, differentiation by this means 
is impossible because of cross-reac- 
tions. Differentiation is possible solely 
through consideration of the source 
of the virus and the difference in the 
effects produced by various members 
of the group on experimental animals 
ind birds. 

Incidence. Earlier work led to the 
belief that atypical pneumonias caused 
by agents of this group were relatively 
common More recent work rele- 
gates psittacosis (ornithosis) to a minor 
position as a factor in the causation of 
atypical pneumonia’’. On the other 
hand, the steadily increasing number 
of animal reservoirs of viruses of this 

oup, and the demonstration of the 
carrier state in man warrants constant 
consideration of the possibility of psit- 
tacosis-ornithosis in all atypical pneu- 
nias. 

Vorbid Anatomy. The principle 
findings in man are in the lungs. These 
iw a diffuse confluent bronchopneu- 
monia which starts at the hilum and ex- 
teids to the periphery. Pleural ‘in- 
voivement is rare and bronchitis uncom- 
mon unless there is secondary bacterial 
infection. Microscopically, the alveolar 
walls show marked mononuclear in- 
filtration, and the alveolar spaces are 
fill-d with a monocytic exudate and 
alycolar epithelium which is charac- 
teristically thrown into folds of pro- 
literating cuboidal cells. Secondary 


invasion by the pneumococcus or 
streptococcus may alter the picture. 
The liver shows fatty degeneration and 
areas of focal necrosis. The spleen 
may be enlarged and at times show 
hyaline degeneration of the smaller 
vessels?*?®, 
Incubation. In general the incuba- 
tion period varies from 7 to 15 days, 
although in some cases it has been 
much longer (up to 30 days). After 
the bite of a parrot a 30-day incuba- 
tion period has been reported. 
Symptoms and Signs. The _ initial 
symptoms are those associated with 
any infection and resemble more par- 
ticularly those of influenza. There is 
headache, photophobia, sweating, ma- 
laise, anorexia and abdominal disten- 
tion. A characteristic finding is a rela- 
tively slow pulse. In cases of usual 
severity the fever is continuous and 
lasts for 3 or 4 weeks. Defervescence 
is by lysis in those cases that recover 
spontaneously. Physical findings are 
confined to the lungs which show a 
variety of changes. These vary from 
diffuse or patchy areas of pneumo- 
nitis without consolidation to areas of 
focal consolidation in one or both 
lungs. An outstanding feature of the 
pneumonitis is the paucity of com- 
plaints referable to the respiratory tract. 
Dyspnea and tachypnea are rare, 
despite evidences of widespread pul- 
monary involvement. Cough may be 
slight or absent, and sputum scarce 
or mucoid. Roentgen-ray findings are 
positive before there is any evidence on 
physical examination that pulmonary 
involvement is present. They precede 
physical signs by several days and 
initially are confined to the hilar re- 
gions and to the peribronchial areas 
centrally. In a few days the infiltra- 
tion spreads peripherally, and signs of 
consolidation and focal infiltration of 
the parenchyma appear. Physical signs 
of pneumonitis may (as in some of the 
cases to be presented) be evident, and 


204 WOLINS: 


Roentgen-ray findings appear minimal. 
In our cases there was no correlation 
between the clinical severity of the ill- 
ness and the degree of pulmonary in- 
volvement on examination or roent- 
Several cases with a mod- 
erate clinical picture, and one severely 
ill patient, showed only peribronchial 
infiltration on roentgenogram. 


genogram. 


Convalescence following recovery is 
usually prolonged and relapses are not 
infrequent. 

Complications are few. Myocarditis 
and peripheral thromboses have been 
reported. 

Death results from toxemia or pul- 
monary insufficiency. The severity of 
the clinical picture is dependent on a 
number of factors. Age and associated 
changes tend to favor a severe illness. 
There is also variation in the 
clinical severity of the infection with 
the different members of the psittacosis- 
ornithosis group. The ornithotic strain 
present in our patients caused pre- 
dominantly moderate clinical illness. 
Favour the into 3 
groups, depending on their severity. 
The first group is composed of mild 
cases with influenza-like illness and a 
short course. 


some 


classifies cases 


The second group com- 
prises cases of moderate severity with 
typhoidal state, pneumonia, and a 
course of 3 to 4 weeks duration. The 
third group is composed of cases with 
marked toxic manifestations, wide- 
spread pneumonia and a longer course. 
These, as a rule, appear in older in- 
dividuals and in those with an under- 
lying disease. Cyanosis appears early. 
Delirium and stupor are prominent. 
Encephalitic symptoms may appear and 
myocardial damage become evident. 
Relapses are frequent and the mortal- 
ity rate high. This classification will 
be followed in the presentation of the 
cases reported in this communication. 

Diagnosis. Clinical differentiation 
between psittacosis-ornithosis, primary 
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atypical pneumonia, influenza and ty 
phoid fever may be extremely difficult 
A history of contact with birds of any 
type The 
pneumonitis 


may be helpful: unusual 


association of extensive 
without dyspnea or much cough may 
be significant, as may the bradycardia 
Essentially, the diagnosis is made by 
Negative stool 
cultures and a negative Widal help to 


laboratory procedures. 
eliminate typhoid fever. Absence of 


cold agglutinins and a negative ag 
glutination reaction for streptococcus 
MG help to eliminate primary atypical 
isolate virus 


pneumonia. Failure to 


and a negative complement fixation 
reaction serve to eliminate influenza 
frositive findings in psittacosis-ornitho 
sis are of 2types. The first is absolute 
ly diagnostic, and follows inoculation 
of a white mouse with blood (which 
contains virus from a 1 to 3 day illness 
or sputum obtained from a 5 to 23 day 
course of the disease*' Characte1 
the of the 
mouse follow, and identification of the 


istic changes in organs 
virus in the tissues is possible by ordi 
nary microscopy. The second positive 
diagnostic procedure is the compl 


fixation reaction... Complement 


xing antibodies appear in the serum 


on about the 8th day of illness, and 
a significant rise in titer above the 8 
day level on the 15th day is considered 
diagnostic. Similarly, an elevated tite: 
during illness followed by a fall earl) 
Singl 
determinations, if high, may be helpful 
The titer is 
diagnostic levels if it reaches a dilutio: 
of 1:16 (4 plus) 


Prognosis. 


in convalescence is suggestive. 


considered to be within 


As knowledge concern- 
ing the disease has accumulated, the 
original estimate of a mortality of 30 
to 40% has fallen considerably. An 
average mortality estimate of 10% is 
more likely to approximate the truth 
It is that certain strains 


not unlikely 
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{ virus Cause even a lower mortality 
rate. 

Treatment. Despite experi- 
mental evidence that large doses of 
sulfadiazine may inhibit growth of the 
viruses of this group, its clinical use 
in human infections has been disap- 
pointing*’. Penicillin has been shown 
to be efficacious in experimental in- 
has been 
reported as influencing favorably in- 


1,36,44 


tections of mice*! 
fections in man In the mouse, 
enormous doses must be 
iven to prevent death. Equivalent 


relatively 
TEMPERATURE CASE NO.I 


106 
105 


104 


103 


102, \ / 


101 


100 VAN 


29 


responded to sulfonamides. This pa- 
tient responded to 100,000 units daily. 
Meyer and Eddie*' report favorable 
results with doses up to 300,000 units 
daily, and warn against discontinuing 
penicillin therapy too soon after defer- 
vescence in order to prevent relapse. 


Case Reports. (Group I—Mild 
ness) Casp 1. T. H., male, aged 44, 
white, employed as handyman on duck 
farm, took sick on April 2, 1945, with 
chills, headache and abdominal distension. 
Physical examination during the first 2 
days of illness was negative. His tem- 


T.H 
MALE 
AGE 


W.6.C.]| 


DAYS 


re) 2 3 4 


1:32 (4+) 


5 28 


1, CASE 1, T.H.—Clinical chart showing mild ornithotic infection of short duration with 
spontaneous recovery. 


dosage in man would require the ad- 
ministration of from 3 to 11 million 
units daily. Despite this, favorable 
reports of the use of penicillin in human 
infection have followed the administra- 
tion of from 80,000 to 300,000 units 
daily. Thus Parker*® used 120,000 units 
daily rather late in the course of the 
disease, and was impressed by the 
favorable response. Flippin et al.” 
report definite benefit in a patient who 
had been ill for 19 days and had not 


perature varied from 100.2° to 102°. The 
pulse rate was 60. On the 3rd day of 
the illness fine rales were audible at the 
right base posteriorly. This was associ- 
ated with some percussion dullness. Clin- 
ically, there was no suggestion of pulmo- 
nary involvement. The respiratory rate 
was not increased, and there was no 
cough. Because of the unusual nature 
of the illness and the patient’s occupa- 
tion, ornithosis was considered as a diag- 
nostic possibility, and he was admitted 
to the Southampton Hospital on April 6, 
1945, for further study. Roentgenograms 
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showed a patchy pneumonitis of the lower 
half of the right lung field. The leukocyte 
count was 6900 (neutrophils 699%, lympho- 
cytes 26%, monocytes 4% and 
phils 1%). He sulfadiazine 
in small temperature started 
falling on the 2nd day of hospitalization 
Fig. 1), and he insisted on going home. 
He ran a low-grade fever for 1 week after 
During this time the physical 
findings in his chest gradually disappeared. 


eosino- 
was given 


doses: his 


discharge 
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(Group oderate Illness) Casi 


2. S. B., male, aged 41, white, duck 
marketer, took sick on April 15, 1945 
with chills, fever and malaise. Thess 


symptoms continued until admission to th 
Southampton Hospital on May 2, 1945 
On admission he complained of headach« 
Physical findings 
were confined to the chest. 


and occasional cough. 
There were 
numerous fine rales at both bases poste 
(Fig. 2) showed 


riorly. Roentgenograms 


Fig, 2 


Arrangements for doing complement fixa- 
tion tests with his serum were not com- 
pleted until the 28th day after the onset 
of the illness. Serum taken on that day 
showed a titer of 1:32 (4 plus). 

This case is of particular 
interest because of the mild symptoms 
and short course. 


Comment. 


The chest findings 


were incidental to symptoms of an 
influenza-like nature and could readily 


have been missed. 


CASE 2, S.B.—X-ray of chest showing, solely, exaggerated hilar markings. Film taken 
weeks after onset of illness. 


exaggerated hilar markings on the inn 
thirds of both lung fields. The leukocyt 
count was 9300 (neutrophils 879%, lymp! 
ocytes 13%). On admission sulfadiazin 
was given in doses of 1 gm. every 4 hours. 
This was continued for 2 days and then 
stopped, for there was no improvement 
Penicillin was then started. The _ initial 
dosage was 25,000 units, intramuscularl 
every 
ment. 
cillin 


3 hours. There was no impro\ 
After 2 


Was 


days the dosage of peni- 


increased to 50.000 un 
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every 3 hours. There was a_ prompt 
His temperature fell to normal 
within 24 hours. Complement fixation 
done on the 12th day of illness showed a 
titer of 1:16 (4 plus). The test was re- 


pe ited on the 30th day and the level 


response. 


vas again 1:16 (4 plus). 

This patient failed to 
respond to sulfadiazine and to peni- 
cillin in a dosage of 200,000 units daily. 


(‘omment 


Southampton Hospital on April 30, 1945. 
She had taken sick the previous day with 
chills, sweats and headache. The diagno- 
sis on admission was atypical pneumonia. 
Physical findings were confined to the left 
supraclavicular area. Roentgenograms 
(Fig. 3) on admission showed a broncho- 
pneumonia of the left upper lobe and in- 
hilar The leukocyte 
count was 7950 (neutrophils 73°0¢, lvmph- 


creased markings. 


CASE 3, E.A.—X-ray of chest taken day after onset of illness showing bronchopneumonia 


of left upper lobe and increase in hilar markings. 


Of interest, however, is the fact that 
he responded promptly to a dosage of 
100.000 units of penicillin daily. Be- 
cal of the prompt response to ade- 
quate penicillin therapy, we determined 
to treat future cases with 400,000 units 
dail). as soon as the diagnosis was 
suspected. 

Case 3. E. A., female, aged 49, col- 
ored. duck picker, was admitted to the 


ocytes 37°). Treatment consisted of 
sulfadiazine gm. 1, every 4 hours. This 
was given for the first 4 days after ad- 
mission and then discontinued because 
there was no response. Fever continued 
for 5 more days and was followed by 
defervescence and recovery (Fig. 4). In- 
asmuch as she had left the hospital be- 
fore the complement fixation on the 
first case was reported, no blood was taken 
until the 14th day of her illness and peni- 
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ig. 4, CASE 3, E.A.—Clinical chart of case of moderate severity showing lack of respons 
sulfadiazine and spontaneous recovery after a febrile course of 1 week 


Fig. 5, CASE 4, A.N.—X-ray of chest in case of moderate clinical severity taken 8 davs 
onset showing a patchy pneumonitis in the right hilar area 
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llin was not administered. Complement 
fixation titer was reported as 1:64 (4 plus). 

Comment. This patient also demon- 
strates the lack of response to sulfadia- 
“ine. The illness was of moderate 
severity, and there was spontaneous 
recovery after a febrile course of about 
9 days duration. 

(‘asp 4. A. N., female, aged 46, white, 
uck picker, took sick on May 22, 1945, 
nd was treated svmptomatically at home 
ntil May 29, 1945. On that date she was 
lmitted to the Southampton Hospital 
vith the diagnosis of primary atypical 
neumonia. Her complaints were pain in 


Comment. This case demonstrates 


i prompt response to penicillin in doses 
of 50,000 units every 3 hours. 

Case 5. S. D., female, aged 44, col- 
ored, duck picker, took sick on May 17, 
1945, and was treated symptomatically at 
home until June 1, 1945, when she was 
admitted to the Southampton Hospital 
with the diagnosis of primary atypical 
pneumonia. She complained of pain in 
the chest, cough, fatigue and headache. 
Examination on admission showed dull- 
ness over the right upper and middle lobes, 
with rales over these areas and over both 
bases. Roentgenogram showed a_ patchy 
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CASE 4, A.N.—Clinical chart showing prompt response to penicillin 400,000 units daily. 


chest, chills, fatigue and headache. 
Physical examination on admission re- 

ed sibilant rales throughout both 
lungs. Roentgenogram (Fig. 5) showed a 
patchy pneumonitis in the right hilar area. 
The leukoeyte count was 6700 (neutro- 
79%, lymphocytes 19%, 


monocytes 
2 Penicillin was started on admission, 
given in doses of 50,000 units, 
intramuscularly, every 3 hours. Her tem- 
perature fell to normal on the 3rd hospital 
day (Fig. 6). Serum taken on the 12th 
day fixed complement in a dilution of 
1:2 (1 plus). On the 25th day serum 


ixed complement in a dilution of 1:16 
IS 


bronchopneumonia of both bases especially 
the right. The leukocyte count was 9700 
(neutrophils 5647, Ivmphocytes 42%, 
monocytes 2°). Penicillin was started 
promptly on admission in the dosage we 
had established as being adequate in the 
previous cases (400,000 units daily). There 
was no response, although the penicillin 
was continued for 5 days. This was fol- 
lowed by sulfadiazine in an initial dose of 
3 gm., with subsequent doses of gm. 1, 
every 4 hours. Her temperature fell to 
normal after 48 hours (Fig. 7), but the 
contribution of the sulfadiazine to her re- 
covery is questionable. Complement fixa- 
tion test with serum taken on the 10th 
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day of illness showed a titer of 1:128 


t plus). 

Comment. The failure of this pa- 
tient to respond to penicillin is of in- 
terest. She may have had a mixed 
infection with a bacterial organism that 
responded to sulfadiazine and not to 
penicillin, or it may have been neces- 
sary to have given even larger doses 
of penicillin in her case to cause re- 
Theoretically, she might have 
had a viral pneumonia other than that 


covery 


of ornithosis, and the complement fixing 


TEMPERATURE CASE NO.5 


O06 
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50.000 
penicillin, intramuscularly, every 3 hours 


mission she was given units of 
There was a prompt clinical improvement 
Her temperature fell to normal after 48 
hours. Her course in the hospital was com 
Comple 
ment fixation tests done with serum taken 
on the 7th day of 

in a dilution of 1:16 
on the 20th day 
lution of 1:128 


Comment. 


plicated by recurring epistaxis. 


illness showed fixation 
Serum taken 
fixation in 


plus). 
showed a di 
t plus). 

This patient responded 
dramatically to 400,000 units of peni 
cillin daily. There was no evidence of 
S.D 

FEMALE 

AGE: 44 


PENICILLIN 
UNITS DAY 
SULFA DIAZINE 

om. DAY 


DAYS 3 4 


Fig, 7 
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CASE 5, $.D.—Clinical chart showing lack of response to penicillin 400,000 units dail 


Defervescence during treatment with sulfadiazine 


titer may have arisen as an anamnestic 
reaction. The latter possibility seems 
unlikely, the background and 
clinical picture resembled that of the 
other cases. 


since 


Case 6. P. P., female, aged 31, colored, 
duck picker, took sick on May 31, 1945, 
with headache, pain in the back, fatigue 
and She 


cough. was treated sympto- 
matically at home, and admitted to the 
Southampton Hospital on June 3, 1945. 


Positive findings were confined to the 
lungs, which showed fine rales at both 
bases posteriorly. X-ray showed moder- 
ate accentuation of hilar markings and a 
prominent bronchial tree. The leukocyte 
count was 5500 (neutrophils 66%, lym- 


phocytes 32%, monocytes 2%). On ad- 


pulmonary consolidation, either on phy 
sical examination or X-ray. 

Case 7. E. S., female, aged 47, white 
housewife, owned ducks and lived a short 
distance from a plant in which ducks wer 
She took sick with 
fever, fatigue and cough on May 19, 1945 
She was treated symptomatically at hon 
until June 5, 1945, when she was admitted 
to the Southampton Hospital for further 
study. 


processed for market. 


Positive findings were limited to 
the lungs which showed fine rales at both 


bases, and dullness to percussion ovet 


both lower lobes. Roentgenogram shov 


ed evidence of an acute upper respirator 


infection. The leukocyte count was 12,300 


neutrophils 81° lvmphocytes 18 


monoevtes 1% Penicillin was given i 
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doses of 50,000 units intramuscularly, 
every 3 hours, for 4 days with no re- 
sponse. The patient developed erythema 


nodosum during this time. 


On the 5th 


lay, 


sulfadiazine was started in doses of 


gm. 1, every 4 hours. Her tempera- 
ture fell to rather promptly 
following this, and her clinical condi- 
The effect of the sulfona- 
mide is difficult to evaluate, since it was 
niven only 


normal 
tion improved 


n moderate dosage and for a 

Complement fixation tests, 
done on the 16th day, showed a titer of 
1:64 (4 plus 


(Comme 


short time 


This patient did not re- 
100.000 units of penicillin 


pond to 


daily. X-ray showed no signs of pneu- 
monitis. The same theoretic considera- 
tions are present in this case as in Case 
No. 5. 

Group III—Severe Illness. Case 8. 
E. Sce., female, aged 71, white, housewife, 
did not own ducks, but in February of 
1945 had visited on a duck farm, and in 
March and April was confined to bed with 
pneumonia, for which she received sulfa- 
diazine. Had been feeling poorly since 
then, and on June 12, 1945, took sick again 
with fever, cough, expectoration and an 
eruption on her hands and back. She was 
admitted to the Southampton Hospital on 


CASE 8, E.Sc.—X-ray of severely ill patient taken on Ist day of illness (relapse) showing 
increase in hilar markings. 
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revealed an el- 
female, who was acutely ill. 


Examination 
derly white 


She was coughing frequently and_pro- 
ductively, and raising a whitish, mucoid 
sputum. Examination of the chest showed 
dullness to percussion in both interscapu- 
On the palms of both hands 
and on her back there were purplish-red 
plaques that were slightly elevated and ex- 
tremely pruritic. During the 


deteriorated 


lar areas 


next few 


condition and_ be- 


Her 


davs he I 


came critical. mental status varied 
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illness, showed positive fixation in a titer 


of 1:64 (4 plus). 

Comment. This patient was by far 
the most ill of the 8 presented, pos 
sibly her age. It 
very likely that the illness was a re 
lapse of an original infection in March 
and April of 1945. 
on physical and Roentgen-ray examina 
tion were few. 


because of seems 


Pulmonary changes 


from confusion to somnolence. Cough Discussion. The ornithotic infec 
and the itching of the hands was distress- on In these individuals is of con 
ing. Roentgenograms (Fig. 8) on admission siderable epidemiologic interest. The 
TEMPERATURE CASE NO. E.Se 
FEMALE 
AGE 7! 
105 
104 
103 
101 \ AN aA 
\ \ | \ 
V A A 
WoL 
F 64 (4+ 
DAYS 2 3 4 1 2 ? 10 2 3 A 5 
| ig. Y, CASE 5, E.Sc. Clinical chart ot severe ly ill yatient showing lac k of response to pet 
| 
cillin 150,000 units daily and 200,000 units daily, with prompt response to doses of 400,01 


units daily. 


showed an increase in hilar markings. The 

11,700 
37% , lymphocytes 63% 
extremely 


leukocyte count was neutrophils 
Her course was 
interesting She was given 
penicillin in doses of 25,000 units every 4 
hours on admission, and after 3 days with 
no improvement, the dose was increased 
to 25,000 units every 3 hours. Neverthe- 
less, her condition continued critical. Two 
days later the penicillin was increased to 
50,000 units every 3 hours. Following 
institution of this dosage, her improve- 
ment was dramatic. Her mental status 
cleared, the cough diminished rapidly in 
severity and frequency, and her tempera 
ture began to fall, reaching normal in 48 
hours (Fig. 9). Complement fixation tests, 
done with sernm taken on the 6th dav of 


infection in the 
sequently to be 


ducks was shown sul 
of an endemic nature 
ind 

viduals had been exposed to ornithot 

for vears and had thus aj 

parently acquired sufficient immunity 
to remain well until their present il! 
The onset April and 
May) of most of the illnesses is it 

portant in attempting to explain th 
loss of immunity. The fact that duck 
growing is at a minimum in cold 
weather and the first ducks marketed 
are killed in March suggests the factors 
responsible for the onset of the illness 
that 


In consequence, most ot these 


infection 


ness. seasonal 


It would 


seem individuals w 


pe 


Of 


sul 
rture 
ind 
hot 
S al 


unit 


it ill 
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have lost sufficient immunity after some 
months without contact with ducks, on 
again being exposed to infection, de- 
velop clinical illness. Only a small 
percentage, however, of those employ- 
ed on the farms lose sufficient immunity 
to become susceptible. This sequence 
of events, which is a re-infection rather 
than an illness after an initial exposure, 
mild 
since an ac- 


may account for the generally 
nature of the disease, 
celerated immune response under such 
That 
infection in other workers without any 
history of 


circumstances is to be expected. 
illness is widespread is 
evidenced by the finding of comple- 
titers within diagnostic 
duck workers, as 
contrasted with similar levels in only 


ment fixing 


levels in 37% of 


4% of the general population locally. 

In harmony with the generally mild 
character of the disease locally is the 
type of pulmonary change found on 
Roentgen-ray and physical examination. 
Several of the patients had minimal 
hilay changes 


indistinguishable from 


those otf other 


upper respiratory in- 
Others had some hilar infil- 
tration and peribronchial thickening. 


These findings were not necessarily 


ecthons 


limited to early cases. In this respect 


t appears that ornithosis may resemble 
other viral infections of 
the respiratory tract which are capable 


in behavior 


of producing all degrees of pulmonary 
involvement from minimal changes to 
extensive pneumonia. 

(he response to penicillin in 4 of 6 
patients who were given 400,000 units 


daily was prompt and left little doubt 
as to its efficacy in such dosage. The 
failure of the penicillin to affect the 
other 2 cases, who showed deferves- 
cence after penicillin was stopped and 
sulfadiazine started, is difficult to ex- 
plain unless it be assumed that the 
dosage was inadequate or that a mixed 
infection was present. There is no 
evidence that administration of peni- 
cillin for more than the usual time 
after defervescence is necessary to 
prevent relapse. 


Summary. 1. _Psittacosis-ornithosis 
is reviewed clinically, and 8 cases re- 


sulting from contact with infected 
domestic ducks are reported. 
2. Mild or moderate illness pre- 


dominated and there were no deaths. 

3. Evidences of a frank pneumonic 
process are not necessarily the ac- 
companiment of infection, nor is there 
any direct correlation between the 
severity of the illness and the changes 
in the chest. 

4. The epidemiologic background of 
the clinical material suggests that im- 
munity to ornithosis develops in many 
individuals after long exposure or 
latent infection, and that the immunity 
so acquired may wane unless there 
is constant re-exposure, 

5. Penicillin in doses of 50,000 units 
every 3 hours was sufficient to produce 
prompt recovery in 4 out of 6 patients. 

6. There is no evidence that peni- 
cillin must be continued for some days 
after defervescence to prevent relapse. 


‘te: The author wishes to thank Drs. K. F. Meyer and B. Eddie for the serologic examina- 


ind Drs. E. Bellows and J. Kris for permission to report on their patients. 
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In March 1947 a case of smallpox oc- 
curred in New York City, in an Ameri- 
can business man who had recently re- 
turned from Mexico. The case was not 
recognized during life and isolation was 
not enforced until shortly before death. 
Seven secondary cases occurred within 
the city and 4 additional ones outside 
of New York City.**4 Since a consid- 
erable number of the population had 
been exposed it was considered wise to 
urge vaccination on all city residents. 
Within a period of about a month, ap- 
proximately 5 million people were vac- 
cinated.® It was realized that there ex- 
isted the known risk of encephalitis fol- 
lowing vaccination, but it was felt that 
the risk of smallpox was the greater one. 
Only 2 years before, smallpox was in- 
troduced into the Puget Sound area of 
Washington by a returning soldier, and, 
before a vaccination campaign got un- 
de way, 65 cases of smallpox with 20 
deaths resulted. 
on after the termination of the vac- 


ination program and for 2 months 


thereafter, all reported cases of ence- 
phalitis, poliomyelitis and other neuro- 
tropic diseases were carefully investi- 
gated. In addition, a canvass was made 
of the hospitals in the city, and all cases 
admitted in which a diagnosis of ence- 
phalitis or postvaccinal complication 


the 


was made were checked. Furthermore, 
all death certificates were scanned and 
those in which a primary or secondary 
diagnosis of encephalitis was made or 
in which there was any indication of a 
complication following vaccination 
were likewise investigated. Finally, all 
cases referred to the Division of Acute 
Infections of the Central Nervous Sys- 
tem were examined and those showing 
symptoms or signs of encephalitis fol- 
lowing a recent vaccination were added 
to the list. 

It should be stated in the beginning 
that a diagnosis of postvaccinal ence- 
phalitis made on clinical grounds is a 
presumptive diagnosis. Not only is there 
no difference between the clinical pic- 
ture of this disease and that of other 
encephalitides, but there is often little 
to distinguish it from cases of tumor of 
the brain or of tuberculous meningitis. 
Of the cases on our list in which the 
diagnosis of postvaccinal encephalitis 
was made ante mortem, 2 were shown 
at post mortem to have been cases of 
tuberculous meningitis, 1 of brain tu- 
mor and 1 of hypertensive vascular dis- 
ease with coronary occlusion and con- 
gestion of the brain. Armstrong? prefers 
the term post vaccination encephalitis 
to that of postvaccinal encephalitis be- 
cause it connotes a temporal rather than 


estimate of 5,000,000 vaccinations is based on the amount of vaccine distributed by the Health 

Dey ent. This was sufficient for 4,641,033 vaccinations. Part of this was in points and part in bulk, 

in vials sufficient for 50 vaccinations. The amount of vaccine on hand in doctors’ offices, drug 

d supply houses at the beginning of the campaign is not known. Many doctors used a vial for more 
vaccinations, often for twice that number. The estimate of 5,000,000 vaccinations is conservative. 
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a causal relationship between the vac- 
the The latter 


however, is used so widely in the 


cination and disease. 
term, 
literature that we have adopted it in 
this paper. 

Incidence. We were able to gathe: 


19 cases which were diagnosed as post- 


vaccinal encephalitis. Of these 8 died 
and all were autopsied. Four of the 
cases, as already indicated, were shown 


to have died of a disease other than en- 
The re- 


maining 45 were accepted as true 


cephalitis, and were excluded. 
cases 

The incidence of postvaccinal ence- 
phalitis varies greatly in different coun- 
is found in 


Holland and Eng- 


tries. The highest incidence 


chiefly in 


Europe, 


PONSTVACCINAT 


ENCEPHALITIS 


North American continent no cases 
were reported to the Office Interna- 
tionale from Canada Mexico. In 
the United States, Armstrong? collected 
1922 to 1932. The 45 
cases reported by us, following 5,000.- 
vaccinations, give a ratio of | 
case to 110,000 vaccinations. 

The 


of incidence 


and 


71 eases from 


tremendous differences in rates 


are manifest not only in 
different countries, but in different sec- 
tions of the same country and in differ- 
Thus in Holland, va- 
1 to 2180 to 1 to 

33,233 are reported for different prov- 
while in Austria’? the cases per 


units of lymph distributed varied from 


ent vears. 


riations in rates trom 


inces, 


land. Table 1. lists the recorded 1 to 286,683 in 1926 to 1 to 7749 in 1929 
ABLE | PosTVACCINAL ENcEPHALITIS, CAse Rates AND Fatauiry Ratt FROM REPORTS IN THE I 
ERATURI 

Number Number of Fatalit 
Year Vaccinated Cases ( e Rate Rate Per 
1924-1926 495,431 123 1:4000 30 
1929-1931 866,100 186 1656 
1927-1937 1,866,558 152 12,280 
1922-1924 2'252.939 62 1:36.337 58 
1922-1927 $540,548 93 1:48.823 
1925-1929 1,584,66 1:19.808 27 
1927-1929 6, 100.000 61 1: 100,000 32 
1928-1930 0 0 
1921-1926 1.500.000 5 1:300,000 20 
500,000 16 25 
1921-1929 28 53 
nania, Mexico, No ses 
to 9 million 0 0 
1.670.000 0 0 
cases from the literature. In Holland In the Tyrol the ratios were 1 to 4570 
3 reports for the overlapping years in 1927, 1 to 1213 in 1928 and 1 to 
1924-1926. 1924-1931 and 1927-1937 641 in 1929. In Scotland, in 1942, the 
give case rates of 1 to 4,000.°° 1 to ratio of cases to numbers vaccinated 
$500.1! and 1 to 12.000.°5 vaccinations. was 1 to 6600 in Fife’? and 1 to 70.000 
The Andrewes Committee'’ reported 93 in Glasgow.! In the United States, 
cases England with a ratio of 1 to. where the incidence of postvaccinal 
45,800. In Austria,'* the ratio was 1 to encephalitis is low, Armstrong? reported 


20.000 and 


vaccinations. 


Germany,” 1 to 100,000 
The Rolleston Commit- 
quotes the report of the Office In- 
ternationale Publique, in 
which the ratio of cases to numbers 
vaccinated is given as 1 to 300,000 for 
Switzerland, 1 to 33,000 for Sweden and 
for Portugal and 

Nor were any cases re porte di 


tee’ 


d Hygiene 


no cases 

1 Russia 
where 8 to 9 million vaccin: oat were 
done yearly, nor it follow- 


ing 1,670,000 On the 


Jugoslavia, 
vaccinations. 


in 1930 the occurrence of 5 cases among 
of 450.000 
people, a ratio of 1 case to 1,000 vac- 
cinations, whereas in the entire countr) 
during the 3 years 1928-1930 there oc- 
curred 41 cases, a ratio of 1 case to 350,- 
000 vaccine points sold. No satisfactory 
explanation has yet been made for the 
high attack rates in some localities and 
That it 
is not a property of the lymph used is 
shown by the fact that the same lymph 


9,000 vaccinations in a city 


the absence of cases in others. 


CASES 
nterna- 
ico. In 
lected 
The 45 
5,000. - 


n rates 
only in 
nt sec 


differ 


t prov- 
ses per 
d from 
n 1929 


42. the 
cinated 
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acclli 
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150.000 
v: 

ountrs 
ere Oc- 
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used by Levaditi to vaccinate 2,500,000 
individuals in Spain did not cause a 
single case, whereas when used in Hol- 
land to vaccinate 40,000 persons it pro- 
duced 11 cases of postvaccinal encepha- 
litis. 

Age and Sex. The age distribution of 


the 45 cases is given in Table 2. It will 
AG DistKiBU TION OF Cases on 
PosTVACCINAL ENCEPHALITIS 
Number of i Percent of Total 
0 0 
> 6.7 
) 3 6.7 
0-14 + 5.9 
) 2 1.4 
) 73.9 
15 100. 


be noted that no cases occurred in the 
first year of life and that the cases in 
children under 15 years of age were 
ibout one-fifth of the total number. No 
conclusions can be drawn from these 
data since the age distribution of the 
individuals vaccinated is not known. 
There were many more adults than chil- 
dren. The number of infants vaccinated 
during the campaign was very small, 
since the vaccination of infants is a 
routine procedure in the city. In coun- 
tries where the incidence of postvac- 
cinal encephalitis is high, cases occur in 
infants, but in a much smaller ratio than 
in older children. In Holland, Basti- 
reported age distribution of 
cases for the years 1924 to 1927. For 
the first year of life it was 4.5%. It was 
10% for the second year, 78%, for the 
next four years, 7°% between the ages 
of 6 and 12 and only one-half of 1% 
after that. According to Bower® the 
rate in Holland during the years 1924 
to 1934 was about one-sixth as high in 
infants 1 and 2 years old as in the older 
age groups. Scott'® collected all cases 
of postvaccinal encephalitis in infants 
up to 1930. There were 41 cases in a 
total of 569 for all ages in Europe, or 
(2°. whereas the average percentage 
of vaccinations in infancy was 34%. In 
general it appears from the literature 
that encephalitis occurs more-eemmon- 


aanse?* 
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ly in children between the ages of 3 
and 12. 

~There were 25 men and 20 women 
in our 45 cases. Equal distribution in 
the sexes was also noted in Holland* 
and Austria,!* but a higher attack rate 
in women occurred in England.'*® For- 
ty-two of our cases were in whites, and 
3 in negroes. 

Symptoms. The incubation period 
varies, according to the reports in the 
literature, from 2 days to a month, with 
an average of 10 to 12 days. Of the 
cases seen by us, 8 had an incubation 
period of 1 to 7 days; 25, 8 to 14 days; 
7, 15 to 21 days and 5, 16 to 28 days. 
The average incubation period was be- 
tween 10 to 12 days. 

The clinical picture was variable. 
The onset, as a rule, was abrupt, with 
fever, headache, vomiting and changes 
in the mental state. In a few cases the 
initial symptoms were followed by a 
period of remission lasting 24 to 72 
hours, after which symptoms continued 
to progress, somewhat like the “drome- 
dary” type of poliomyelitis. The fever 
was usually slight in the milder cases 
and was accompanied by dizziness, ir- 
ritability, ataxia and_ personality 
changes. In the more severe cases, the 
fever was higher and the symptoms 
Disorientation, aphasia, 
apathy and confusion were common. 
Very severe cases had hyperpyrexia, in 
a few cases as high as 108° F., and de- 
lirium, convulsions, stupor and coma. 
Most of the patients showed signs of 
nuchal rigidity with positive Kernig 
and Brudzinski signs. Paralyses of the 
extremities were not unusual, and re- 
tention of urine was frequently met 
with. Occasionally there was inconti- 
nence of urine or feces. A number of 
patients showed involvement of cranial 
nerves, particularly the facial. Changes 
in deep and superficial reflexes were 
noted; in some cases these were exag- 
gerated, in others. diminished or absent. 


more severe. 
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The Babinski sign was occasionally pos- 
itive. 

The clinical course was usually short, 
recovery occurring in 1 or 2 weeks, and 
being complete. Relapses were occa- 
sionally noted. What was striking to 
observe was that even patients with the 
most alarming symptoms at onset, such 
as hyperpyrexia, convulsions and coma 
showed remarkable improvement with- 
in a period of 72 hours, and then rapid- 
ly progressed to complete recovery. 
Most of the cases were able to leave 
the hospital within 2 weeks. Of the 41 
that survived, 1 could not be located 
for follow-up, 38 made a complete re- 
covery, | had residual hemiparesis and 
| residual optic neuritis half a year 
after onset. 

Spinal fluid examinations were made 
at least once in all but 3 cases. Clear 
fluid under pressure was the common- 
est finding. In 16 cases the cell count 
was less than 10 per ml.; in the rest the 
count varied from 14 to several hun 
dred with average of 100, lymphocytes 
predominating. The protein concentra- 
tion was under 35 mg. per ml. in 10 
cases and from 36 to 110 mg. per ml 
with an average of 61 in 21 cases. It 
was not reported in the others. Sugar 
was normal in all. Cultures of the 
fluids were uniformly sterile. 

Mortality. A high mortality is re 
ported both in England and Holland 
The Andrewes Committee'* reported a 
fatality of 58% in England for the years 
1922-1924. For the years 1927-1929 the 
Rolleston Committee’ reported a fatal 
ity of 47%. In Holland the fatality was 
31% for all cases reported up to 1929.4 
In Scotland, fatality rates differed in 
the same year for Glasgow! (29%) and 
Fife!’ (50%). The Office Internationale 
d'Hygiene Publique’ reported 33% 
fatality for Germany, 26% for Austria 
53% for Norway and 25% for Sweden 
In the United States, Armstrong? found 


Sections of one these cases were examined by Dr. P. Sacerdote pathologist of the It 
Vernon Hospital, and in the Division of Laboratories 
Sections of the other case were furnished by Dr. Chester Brown, pathologist of Lincoln Hospital, 
kindly examined for us by Dr. Thomas M. Rivers of tl 
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a fatality of 37% in the 71 cases col 
lected by him for the 10 year perio 
1922-1932. In general, the mortality ap 
pears to vary from 30 to 50%. This, of 
course, is a crude fatality rate. Most 
of the deaths were not autopsied, and 
if our experience is a guide, some ot 
the deaths may be due to other causes 
Although Comby® was probably th« 
first to report a case of encephalitis fol 
lowing vaccination, Lucksch,' in 1924 
first called attention to the pathology o 
the disease. However, he confused it 
with epidemic encephalitis. Two years 
later, Turnbull and McelIntosh** pub 
lished a careful histologic study ot 
cases for the Committee on Vaccina 
tion. Similar studies were reported 
later by Perdrau,’® Wilson and Ford 
Gordon’ and others. Grossly, there is 
little to distinguish the brain and cord 
of a case of postvaccinal encephalitis 
from that of other types of encephalitis 
Histologically, however, there are great 
differences. The meningitis is of a mild 
character. The distinctive lesions ar 
in the brain and spinal cord with areas 
of softening in which demyelination 
can be demonstrated. White and gra\ 
matter are both involved. In virus e1 
cephalitis, cuffing, and infiltration of 
the Virchow-Robins space frequently 
occur, but in postvaccinal encephalitis 
in addition to the cuffing, areas of soft 
ening occur which extend some distance 
beyond the vessels and demyelination 
can be demonstrated in them. They ar‘ 
not associated with vascular thrombi 
The same lesions appear in encepha- 
litis following smallpox, chickenpox and 
anti-rabic vaccination, and are simil 
to those found in disseminated sclerosis 
The 4 deaths that occurred in th 
group of 45 cases here reported showed 
no such lesions at post mortem. In 
2 cases the only lesions were marked 
congestion of the brain.* In the other 
2. cuffing of the vessels in the brain and 
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cord was demonstrated, but it did not 
extend beyond the Virchow - Robins 
space, and no demyelination was pres- 

Whether deaths may occur in post- 
vaccinal encephalitis without the oc- 
currence of typical lesions it is difficult 
to state. Dr. Rivers says that although 
he supposes that it could happen, he 
would be loath to make a diagnosis of 
post-infectious encephalitis unless a 
present, 
since in frank cases of postvaccinal en- 
cephalitis that die very early after the 
appearance of symptoms and signs, de- 


characteristic picture were 


myelination is usually present.’®  Al- 
though we have ascribed the 4 deaths 
in our series to postvaccinal encephali- 
tis, definite proof on the basis of ac- 
cepted pathological changes is lacking. 

Etiology. Attempts to recover virus 
from the brains of 3 cases that were 
autopsied were unsuccessful. Herzberg- 
Herzberg!’ recovered 
vaccinia virus from the blood of 8 out 
of 17 vaccinated persons from the third 
to the tenth day after vaccination. They 
recovered virus from the tonsils of 2 
cases on the 12th and 15th day, and 
quote Gins who recovered virus from 
the tonsils 3 to 6 days after vaccina- 
tion. They also found virus in the 
spinal fluid and in the pharyngeal secre- 
tions of a case of postvaccinal encepha- 
litis on the 12th day after vaccination. 
Ohtawara'* recovered vaccine virus 
from the blood of his own child on the 
7th day after vaccination. Blaxall'* ob- 
tained vaccine virus from the brains of 
3 fatal cases, and Turnbull and Me- 
Intosh?? from 2 fatal cases. Blaxall'® 
states that vaccine virus was found ini 
the brains, liver and blood of calves 
which had been vaccinated, up to the 


Kremmer and 


13th day, in rabbits up to the 10th day 
and in monkeys up to the 8th day. Ac- 
cording to Ohtawara'* vaccine virus 
enters the blood stream on the day after 
vaccination and is recovered in rabbits 
up to the 10th day. 

It is obvious, from the reports quoted, 
that vaccine virus regularly enters the 
blood stream soon after vaccination; its 
presence in the brain in cases of post- 
vaccinal encephalitis is therefore no 
proof that the virus is responsible for 
the pathological changes. A number of 
investigators have been unable to re- 
produce lesions of postvaccinal ence- 
phalitis in animals by injection of vac- 
cine virus, although others have been 
successful.** Many theories have been 
offered to explain the etiology of the 
disease, but none has been proved. 

Treatment. No specific therapy was 
used in any of our patients. Recovery 
appears to be complete in most cases, 
wherever they occur, irrespective of the 
therapy used. Treatment with convales- 
cent serum was suggested by the Rol- 
leston Committee and has been advised 
by several authors, but no one has used 
it in a series of cases with adequate con- 
trols to make significant an expression 
of opinion of its value. 

Summary. 1. Forty-five cases of en- 
cephalitis occurred in New York City 
in 1947 following the vaccination of 
about 5,000,000 people, a case incidence 
of approximately 1 to 110,000 vaccina- 
tions. 

2. There were 4 deaths. However, 
none of them showed post mortem le- 
sions in the brain characteristic of post- 
vaccinal encephalitis. 

3. The age distribution, pathology 
and etiology of the disease are dis- 
cussed. 


ure indebted to Dr. R. Aronoff, pathologist of Greenpoint Hospital, and to Dr. Thomas Gonzalez, 
( Medical Examiner, for putting at our disposal tissues from brain and cord, and to Dr. Thomas M. 


R for examining the histologic sections. 
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SCLERODERMA is a systemic disease 
vhich affects not only the skin and sub- 
utaneous tissues but many internal 
The extent of the 
ceral involvement is not known, but it 

t well-established tact that the gas- 
tro-intestinal tract, the lungs, the heart 

id the kidneys are affected at times. 
lt seems probable that further studies 


rans. exact ViS- 


will reveal that the connective tissue of 
iimost any part or organ of the body 
will at evidence in- 
volvement The wide- 
disease is 


times show ot 
scleroderma. 
character of this 
shown by the fact that even the perio- 
dontal membrane of the teeth is in- 
volved in many cases. Only in recent 
vears have postmortem examinations 
detailed descriptions of the 
pathologic findings in patients with 
scleroderma Greater 
familiarity with the various pathologic 
manifestations of scleroderma will cer- 
tainly lead to a better understanding 
of the extent and character of this dis- 

The recent interest in the visceral 
scleroderma has been 


by 


spread 


who have died. 


involvement by 


stimulated to a considerable extent by 
the roentgenologic evidence that cer- 


Pucu, M.D. 


MAYO CLINIC 
MINNESOTA 


tain internal organs have been aftected. 

There are 3 types of scleroderma: 
diffuse scleroderma, acrosclerosis and 
circumscribed scleroderma (morphea ). 
This review is concerned cnly with the 
first 2 types. Acrosclerosis is a combi- 
nation of Raynaud’s phenomenon and 
scleroderma which starts almost invari- 
ably in the extremities and later in- 
volves the face and neck. In most in- 
the Raynaud’s phenomenon 
precedes the cutaneous sclerosis. Dit- 
fuse scleroderma develops insidiously 
as a rule and may begin about the ex- 
tremities, the neck, face or trunk. In 
most instances this type is not accom- 
panied by Raynaud's phenomenon. 
The progression of the disease is usu- 
ally more rapid in diffuse scleroderma 
than in acrosclerosis, and the progno- 
sis is considered worse in diffuse sclero- 
derma. Visceral involvement is seen 
most frequently in acrosclerosis, al- 
though it is reported occasionally in 
patients who have diffuse scleroderma. 

The fundamental disturbance in 
scleroderma seems to be an abnormal 
change in the collagen. At first there 
is edema of the connective tissue and 
(571) 


stances 


vend 
194 
| 


PROGRESS 
infiltration by lymphocytes and mono- 
nuciear leukocytes. As the lesions pro- 
gress, the edema and cellular infiltra- 
tion disappear, and the disturbance of 
the colloidal collagen predominates. 
The collagen fibers become enormous} 
thickened, and new ones are formed. 
Along with this there are degeneration 
and tragmentation of the elastic fibers 
and of the muscle. This proliferation 
and alteration of the collagen fibers 
accounts for the induration of the tis- 
sue. Raynaud's phenomenon often ac- 
companies acrosclerosis. There may be 
a direct relationship between the two 
conditions, but since the pathogenesis 
of neither is well understood, the sig- 
nificance of this association cannot be 
appraised as yet. Vascular lesions, 
principally marked intimal thickening, 
are sometimes seen in organs affected 
by scleroderma, but this is not a con- 
sistent finding and there is good evi- 
dence to indicate that the 
scleroderma are not secondary 
changes in the arteries. 


lesions of 
v to the 
This will be 
discussed later when the pathologic 
changes seen in the gastro-intestinal 
tract, the heart and the lungs are de- 
scribed. 

Gastro-intestinal Tract. Esophagus 
Ehrmann,® in 1903, was the first to de- 
tect involvement sclero- 
derma. This was observed in a patient 
who had scleroderma and in whom 
dysphagia developed. When esopha- 
goscopy was performed, it was noted 
that there were changes in the wall of 
the esophagus. In 1931, Rake*’ re- 
ported a case of scleroderma in which 
there was roentgenologic evidence of 
involvement of the esophagus, along 
with other visceral manifestations that 
will be described later. Constriction of 
the lower part of the esophagus had 
been observed roentgenologically. At 
necropsy there was dilatation of the 
esophagus without any narrowing of 
the esophagogastric juncture being 
found. The mucosa of the lower three 
fifths of the esophagus was lacking. 


visceral 
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Since this description was given b 
Rake, have noted 


‘Oe sic e nce age 
roentgenologic evidence of esophagea 


various observers 
involvement by scleroderma. In many 
instances the cases are merely reported 
as showing constriction of the lowe: 
part of the esophagus with perhaps 
some dilatation. Pohl 
Kure!" Weis 


senbach? and his associates gave mor 


Fessler and 


and his associates, and 
complete descriptions of the roentgeno 
logic manifestations of scleroderma of 
that 


there was a diffuse ‘dilatation of th 


the esophagus They observed 
esophagus and that the barium mixture 
was carried through the esophagus 
very slowly, especially when the pa 
tient was further 
noted that there absence of the 
normal peristaltic that 
there was gaping of the esophagus 
for the 
barium to adhere to the walls of the 
esophagus. Weissenbach and his asso 
Pohl 


scribed constriction at the lower end of 


recumbent. They 
was 


movements. 


and that there was a tendency 


ciates and Fessler and also. ce 
the esophagus. 

In 1944 Hale and Schatzki!'! gave ai 
excellent description of the roentgeno 
logic appearance of the gastro-intesti 
nal tract in scleroderma. They report 
not only on the changes seen in the 
esophagus but also on those seen in the 
stomach, small intestine and colon. Of 
22 patients who had scleroderma, 7 had 
showed 


] 
roentgenologic evidence of esophageal! 


dysphagia and 5 of these 
changes. Of those without symptoms 
8 also showed esophageal changes su 

gestive of scleroderma. The extent of 
involvement of the skin had no cor 

lation with the extent of the esophageal 
changes. The changes that Hale and 
Schatzki their 
which scleroderma of the esophagus 


observed in cases in 
was present were aS follows: 

1. The time of transit of the barium 
mixture through the esophagus was 
prolonged. 

2. In some cases, the lower part if 
the esophagus seemed narrow and gave 
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the impression of resisting dilatation, 


although the walls did not seem rigid. 
Above the narrow segment the esopha- 
gus seemed somewhat dilated. 

There was a tendency for the 
onal igus to stay open after the bolus 
of barium had passed, and the esopha- 
gus then seemed to contain air. Barium 
had a tendency to remain adherent to 
the wall of the esophagus. 

There was loss ot peristalsis, and 
gravity was the force which emptied 
the esophagus. This, of course, became 
obvious only when the patient was in 
the horizontal position. 

There was sometimes a slight re- 
semblance to cardiospasm, but there 
never was complete obstruction such 
Also the nar- 
rowing was not limited to the esoph- 
juncture but affected the 
lower one half or one third of the 
There was never great dila- 


is occurs in cardiospasm. 
igo-gastric 


esophagus. 

tation such as is seen frequently in 

( ird1iospasm. 

Lindsay, Templeton and Rothman" 
esophageal 
changes, and their findings were similar 
to those of Hale and Schatzki'!. Three 
of their patients had strictures of the 
All had disturb- 
ances of peristalsis. In 4 cases the 
primary peristaltic wave disappeared at 
the level of the suprasternal notch. In 
the other case the primary wave con- 
tinued but was too weak to propel the 
The esophagus did 
not contract after the wave but dis- 


observed cases. with 


esophageal ampulla. 


bolus of barium. 


tended immediately, so that the barium 
regurgitated upward past the wave. Air 
reniained in the esophagus when the 


patient was in the horizontal position, 
and when the patient sat up the esoph- 
igeal walls did not collapse normally. 
Continued swallowing of barium while 
the patient was in the recumbent posi- 
tion would cause the barium mixture to 
be pushed into the stomach; otherwise 
the barium would merely remain 
pooled in the esophagus for a_pro- 
longed period. When the patients were 


lying down or in the Trendelenburg 
position, the barium mixture would 
How into the upper part of the esopha- 
gus, behavior which is abnormal. 
Olsen, O'Leary and Kirklin'’ report- 
ed 15 cases in which there was roent- 
genologic evidence of involvement of 
the esophagus by scleroderma. In 6 
cases there was esophage al dilatation 
with atony of the esophageal muscula- 
ture. Peristalsis was decreased or 
absent. In 4 cases there was some 
obstruction at the esophago-gastric junc- 
ture. In 9 cases esophageal hiatal her- 
nias were seen. In 2 cases of this group 
there was also esophageal dilatation re- 
sembling cardiospasm. In 6 of the cases 
with diaphragmatic hernia, the hernia 
was of the short esophagus type with 
narrowing of the lower part of the 
esophagus and stricture at the esoph- 
ago-gastric juncture. Olsen and his as- 
sociates have given their concept of the 
manner in which scleroderma affects 
the esophagus and the way in which it 
progresses, and this seems most logical. 
When scleroderma affects the esoph- 
agus, the latter becomes stiff and in- 
durated and loses normal peristaltic 
movement. In early cases there will be 
seen some lagging of barium mixture 
at the esophago-gastric juncture be- 
cause the peristalsis is not sufficiently 
strong to inhibit the cardiac sphincter 
as it normally does. As the esophagus 
becomes stiffer, it remains gaping and 
does not collapse when empty. UIlti- 
mately this leads to a patulous esoph- 
ago- gastric juncture, and gastric secre- 
tions may then flow from the stomach 
into the lower part of the esophagus, 
especially when the patient is recum- 
bent. This, of course, leads to marked 
inflammation of the lower part of the 
esophagus. This portion of the esoph- 
agus becomes narrowed as the result 
of spasm and inflammatory cicatricial 
changes, and there is often a definite 
stricture at the lower end. The changes 
that affect the esophagus not only 
cause it to be narrowed but often may 


‘Or! 
ageal 
. and 
n 
ium 
Wiis 
art of 
gave 


cause it to be shortened. Thus esoph- 
ageal hiatal hernias of the short esoph- 
agus tvpe may be seen. 

the esophagoscopic examination ot 
patients who have scleroderma can be 
only with considerable difficulty, 
this has 
this method of examination. 
thickening of the 
esophageal wall, and Schwarz?" found 
esophagitis. In 3 cases Lindsay and his 
associates observed that the wall of the 
lower half of the esophagus was dif- 


done 


but in some instances been 
done. By 


Ehrmann noted 


fusely reddened and apparently thick- 
ened, with a lessened tendency to form 
In the lower third there 


laver of 


normal folds. 
was a diffuse la exudate 
which could be easily separated, leav- 
ing a granulating base. In 
Saw a 


white 
1 case they 
scar-tissue constriction 
which would not allow the 
the esophagoscope. 
ficial 


smooth 
passage of 
There was super- 
of the 
fibrous 
and the 
mucosa showed no exudate or erosion 
below the constriction, but at the con- 
striction there was exudation and su- 
perficial ulceration. 
stated that they mucosal 
changes to be the result of chronic in- 
flammation due to retention and peptic 
esophagitis secondary to regurgitation. 
Goetz?, described the lower third 
of the esophagus as being red and 
bleeding easily. Olsen and his associ- 
ates described the esophagoscopic find- 
ings in § cases. In 5 of these they found 
esophageal hiatal hernias. Two of these 
had strictures at the esophago-gastric 
juncture, and the esophagus was ab- 
normally short. Two others with dia- 
phragmatic hernia were seen to have 
ulceration at the esophago-gastric junc- 
ture. Of those without diaphragmatic 
1 had severe atrophic esoph- 
agitis and the esophagus was dilated 
without any stricture being apparent. 
Another showed severe induration and 
thickening of the esophageal wall. One 
other case showed 


ulceration in the region 
stricture. In 2 other cases the 
constriction was not so dense 


These observers 


consider the 


also, 


hernia 


minimal changes 


574 PROGRESS OF MEDICAL 


SCIENCE 


the mucosa being pale and smooth bu 
otherwise normal. 

The pathologic changes in the esoph 
agus that have been seen at necrops) 
varied considerably, as one would 
expect. Rake*’ found dilatation of th 
esophagus, chronic 


have 
ulcerative esoph 
agitis being present. The mucosa ot 
the lower three fifths of the esophagu 
was lacking. No constriction was pres 
ent at the lower end of the esophagus 
Auerbach’s plexus appeared norma! 
Dowling® 


which 
there appeared to be obstruction at th 
juncture of the middle and the 
third of the esophagus, but this was not 


reported a case in 
lowe) 


confirmed at postmortem examination 


Bevans! found that in 1 of her 2 cases 
the esophageal mucosa was replaced 
submucosa 


by fibrinoid material, the 


was sclerotic, and the muscular layers 


were atrophic and extremely fibrosed 
Goetz also found extensive pathologic 
changes in the esophagus, including 
thickened sub- 
mucosa, hypertrophy of the muscularis 
mucosae and atrophy of the muscular 
There was leukoplakia of the 
lower part of the esophagus with some 
calcification in the 
l case. 
myenteric plexus which led him to 
postulate that spasm may be the initial 
process and that neuro-muscular dys- 
function leads to secondary ulceration 
Many of the changes in the esoph- 
agus that have been described by vari- 
ous observers are undoubtedly the re- 
sult of chronic and it is 
difficult in instances to distin- 
guish the alterations due to infection 
from those caused primarily by sige )- 
derma. It too likely tha 
minimal to scleroderma 
itself may be completely obscured 
chronic it It may also be true 
that early pathologic manifestations of 
scleroderma, such as edema of the tis- 
sues, would be considerably altered b\ 
the fixation of this tissue and would 
not be recognized or would be consid- 


erosion of the mucosa, 


coats. 


connective tissue in 


Goetz described changes in the 


inflammation, 
many 


seems only 


changes due 


infection. 
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ered within normal limits by the path- 
It might also be that a slight 
increase of collagen fibers would not 
be very conspicuous and would be 
taken by the general pathologist to be 
within the limits of normal. Abnormal- 
ity in the myenteric plexus has not 
been a very constant finding in the 
Cases reported; it seems to me that a 
neuromuscular disturbance with asso- 
ciated spasm is not a probable initial 
phase of scleroderma of the esophagus. 
it seems likely that the earliest path- 
ologic changes that occur may be ear- 
lier recognized when they cause dis- 
turbance of function which can be seen 
roentgenologically, then when searched 
after by means of the microscope after 
the tissue has been fixed. Certainly at 
times scleroderma must be difficult to 
identify by pathologists, since visceral 
scleroderma was detected only rela- 


ol gist. 


tively recently. 

Panipat of the stomach, small 

itestine and colon has been reported 
much less frequently than esophageal 
involvement. Rake in 1931 observed a 
case in which not only was the esoph- 
igus affected but in which he observed 
roentgenologic evidence of obstruction 
at the pylorus and dilatation of the 
small and large bowel. Schatzki*', and 
Hale and Schatzki found the following 
alterations in the gastro-intestinal tract 
below the esophagus as seen by roent- 
genologic observations: 

stomach. Delayed emptying may be 


This is diffi- 


in comparison with the 


of considerable duration. 
cult to judge 
normal. 

nall Intestine. There was widen- 
ing of the small ae especially the 
upper part, including the duodenum. 
This extended to the ileum in 1 only | 
Ca 

Marked delay of the passage of 
barium through the small bowel was 
COl NICuUOUS. 

in 2 cases a peculiar sacculation 


ilong the mesenteric border of the 
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small intestine was noted and in 1 case 
this was confirmed at operation. 

Colon. Multiple short segments of 
localized narrowing were seen through- 
out the colon. There was sacculation 
of the bowel between the affected seg- 
ments. 

Bevans reported roentgenologic evi+, 
dence of obstruction and disturbance 
in the mucosal pattern in the small in- 
Examination of the colon indi- 
contraction 
Goetz, and 
have given a 


testine. 
cated irregular muscular 
and diffuse dilatation. 
Goetz and Cole-Rous'” 
detailed description of the roentgeno- 
logic manifestations of scleroderma of 
the stomach and intestines. The stom- 
ach may be atonic and retain barium 
for a long period. The most. striking 
paralysis or lack of 
affecting the 
There was 


change was the 
peristalsis particularly 
duodenum and the jejunum. 
localized dilatation of loops of small 
intestine, and the barium column broke 
up into segments. There was marked 
retention in the duodenum. The small 
intestine was, at times, found to be 
generally dilated, suggesting paralytic 
ileus. The colon showed narrowing, 
rigidity and sacculation. Pugh, Kvale 
and Margulies'® found peristalsis in the 
small intestine to be definitely sluggish, 
and segments were seen to remain 
without normal contractibility for a 
considerable period before ineffective 
peristalsis would begin again. The rela- 
tive lack of contractibility was seen not 
only in the duodenum but also in the 
terminal portion of the ileum. 

Rake described the pathologic 
changes in his case as consisting of dila- 
tation of both the large and the small 
intestine without any evident hyper- 
trophy. There was no mechanical ob- 
struction to account for the dilatation. 
Bevans noted markedly increased fib- 
rosis, atrophy of the musculature, vas- 
cular lesions and edema of the intes- 
tines. In Goetz’s cases the following 
pathologic changes were observed: 
marked atrophy of the intestinal wall; 
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fibrous replacement of muscle fib- 
ers with occasional lymphocytic and 
plasma-cell infiltration; (5 ) prominence 
ot the neuromuscular apparatus. The 
latter change was accompanied by a 
conspicuous lack of ganglion cells and 
fibrosis in some cases. Goetz’s descrip- 
warrants 
interested in 


tion is and 


very complete 


study by those 
Schatzki 


findings in a 


caretul 
this subject. described the 
pathologic segment of 
resected small intestine which appeared 
to be affected. There \ slight 
thickening of the intestinal wall with 
edema and hypertrophy of the 


was only 


sub- 
interstitial tissue of 
Later, 
characteristic histopathologic changes 


mucosa and of the 
the mesentery, at necropsy, ho 
were found in the abdominal viscera. 
Lungs. In 1941 Murphy, Krainin and 
Gerson" first described the roentgeno- 
manifestations of scleroderma of 
the lungs. In this case they noted that 
“within both pulmonary fields, exclu- 
sive of the apices and the lateral aspect 
of the bases, there was a diffuse net- 
work-like shadow extending from the 
border to the periphery. This 
shadow was dense in the lower halves 
of the fields but thinned out and 
became strandlike in the 
Bronchograms were negative. 


logic 


cardiac 


lung 
subclavicular 
regions. 
Since the report of Murphy and his as- 
there 
who 


other ob- 
found definite 
roentgenologic evidences of pulmonary 
scleroderma. In the vear, Li- 
nenthal and Talkov! reported 3 cases 
of Raynaud’s phenomenon with pul- 
monary fibrosis. In each of these 
acrosc ‘lerosis was present. In the cases 
of scleroderma of the heart reported by 
Weiss and his associates there 


have been 


have 


sociates, 


servers 


Same 
cases 


was in- 
creased pulmonary fibrosis, especially 
in the base, and this was confirmed at 
necropsy. Abnormal pulmonary changes 
observed by Goetz, there being 
relative density in the bases and apical 
emphysema. 

In reporting a case of scleroderma 
with visceral involvement, Pugh, Kvale 


were 
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and Margulies made the 
servations: Che 


following ob 


pulmons involve- 


ment by scleroderma,, as shown by the 


roentgenogram, manifests itself as dit- 


fuse pulmonary fibrosis which is usual- 


ly more conspicuous — in the lower 


portions of the Jung. The roentgeno- 


logic manifestations of many 
diseases can be described 


with difficulty 


nary 
[his is especially 
with regard to various types of pu 
monary tibrosis. ‘The pulmonary lesions 
a rather 
appeal 
ance but this defies adequate descrip- 
tion. 


ot scleroderma seem to have 
distinctive roentgenographic 
This opinion was based, not only 


on the 1 case reported, but also o1 
several other cases with pulmonary in- 


Atter 


volvement that had been seen. 


seeing several additional cases 


then, | am more convinced than ever 


that in many cases the roentgenologi 


diagnosis otf scleroderma 


pulmonary 


can be made without knowledge of 
clinical data. 
Notthafit, Matsui and 


quoted by Murphy 


Kraus ar 
and his associates 
as having found pulmonary changes at 
necropsy in patients who had died « 


We ISS 


demonstrated increased fibrosis of the 


A and his associates 


This increase 
collagen fibers. In 1 of 


lungs at necropsy. was in 
their 2 cases 
in which necropsy was performed ther 
was marked intimal thickening of the 
pulmonary but the 


did not this change. 


arteries, other cas 
Thickened 
vascular 
lungs by Goetz. Pul- 


monary fibrosis. which was mostly peri- 


show 


alveolar septa and lesions 


were found in the 
bronchial and perivascular and which 
was accompanied by marked vascula! 
changes, 


was the finding in Bevans 


cases. The most thorough study of 

pulmonary changes in scleroderma |has 
been made by Getzowa.* Her descrip- 
great detail, and it is not 
possible to give, at this time, an ade- 
quate résumé of her findings. Bricfl 
it may be stated that she found that 
the alveolar walls contained collagen 
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fibers, which replaced the elastic tissue 
that is present. In some 
places, especially at the periphery, the 


horimally 


alveolar walls disintegrated to a con- 
siderable extent, and there resulted an 
emphysematous or cystic-appearing 
condition. ‘these cystic regions were 
sometimes large enough to compress 
The 
were usually epithelized. in other re- 


the adjacent lung. tissue. cysts 


cious especialiy the bases, the fibrosis 
ied, not to cystic changes, but to com- 
pression and obliteration of the alveoli. 
cases with 
pulmonary fibrosis, in 2 of which nec- 


ropsy was performed. His pathologist 


Dostrovsky examined 3 


reported that in the lungs there was 


ilveolar distention, occasionally 


suming cystic dimensions in the cortical 


as- 


and subcortical regions of the upper 
portions of the lungs, with atelectasis 
it the bases. 

Heart. Scleroderma of the heart was 
not recognized until 1943, when Weiss** 
ind his associates studied 9 patients 
with generalized scleroderma who had 
symptoms and signs of heart disease. 
Phe 
cases were in no way diagnostic of 


scleroderma but were suggestive. All of 


roentgenologic findings in these 


the patients had cardiac enlargement, 
marked 
degree. The cardiac silhouette was tri- 


varying fram moderate to a 
ingular. In most cases the heart beat 
was of poor amplitude as was shown 
by roentgenoscopic examination. There 
was nothing roentgenologically to sug- 


gest hypertensive or valvular heart 
disease. Calcification of the valves 
could not be detected. The left ven- 
tricle was not predominantly enlarged, 


ind the left atrium was not unduly 
Weiss and his associates 
stated that the triangular cardiac con- 
tour and the weak pulsation of the 
heart somewhat suggested myxedema 
or pericardial effusion. 

The electrocardiograms in the 8 cases 
so examined showed auricular fibrilla- 
tion (1); premature ventricular beats 
3); partial heart block (2); intra- 


prominent. 


hea 


vid 


block and later bundle- 
branch block (1); left axis deviation, 
otherwise limits (2), 
electromotive 


ventricular 
within normal 


and abnormatiy low 
force (3). 

his associates described 
the pathologic changes found in the 
2 of the patients who died. 


hearts of 2 
In both cases there were unusual re- 


Weiss and 


gions of fibrosis in the myocardium. 
‘these scars had certain resemblances 
to those due to vascular changes but 
unlike lesions in 
the following ways: (1) the lesions in 
the myocaraium in the patients who 
had scleroderma were not in any partic- 
ular relation to these struc- 
tures being indifferently included in 
the scars or not; (2) the vessels were 
normal or showed minor intimal thick- 
ening without thrombosis or significant 
diminution of the caliber of the lumen; 
(3) the deposits of hemosiderin often 
seen in regions of myocardial scarring 
due to vascular lesions were entirely 
absent; (4) within the scars the myo- 
cardial fibers were preserved in small 
numbers the center of the 
lesions. This was true also of fat cells 
and blood vessels. Weiss and his as- 
sociates stated that in their opinion 
the lesions consisted of a primary over- 
growth of fibrous tissue with secondary 
destruction of other myocardial struc- 


were such vascular 


arteries, 


even in 


tures. 

On reviewing Rake’s case, I find that 
he observed scars in the myocardium 
but made further mention of it. 
Without much doubt his patient had 
scleroderma of the heart. 

Goetz has also found patients with 
scleroderma of the heart. Cardiac in- 
volvement was diagnosed on the basis 
of kymographic examinations which 
showed marked blunting of cardiac ex- 
cursions. In 1 case hardly any excur- 
sions were noted. In most cases the 
heart was small and the contour was 
normal. The blunting was found in 4 
cases, and in 3 cases in which necropsy 
was performed the lesions were found. 
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One patient with cardiac lesions had a 


normal electrocardiogram. In other 
cases the electrocardiogram was ab- 
bundle-branch 


block to auricular fibrillation. In 1 pa- 


normal, ranging from 
tient all heart beats were extrasystoles, 
which originated from 8 different foci. 
Goetz found pathologic changes in the 
hearts of 3 patients which were identi- 
cal with those described -by Weiss and 
his associates. He stated that dy spnea, 
cyanosis and orthopnea, which occur 
in patients with scleroderma, may be 
due to i 


vascular changes in the 


lungs, (2) thickened alveolar septa, 


3 emphysema, (4) rigidity of the 


thorax, or (5) mvocardial fibrosis 


Bevans found. myocardial changes 
similar to those described by Weiss and 
his associates. She also described vas- 
cular lesions involving especially the 
medium-sized and small-sized arteries 
of the myocardium. 

Pugh, Kvale and Margulies reported 
a case with extensive visceral sclero- 
derma in which dyspnea and electro- 
cardiographic changes suggestive of 
scleroderma were present. There were 
an abnormally low electromotive force 
and left axis deviation. Mathisen and 
Palmer'® have reported the finding of 
tvpical pathologic changes in the heart 
of a patient with scleroderma who died. 

The pathologic changes found in the 
heart seem to be quite consistent in 
character. The nature of the cardiac 
lesions as described by Weiss and his 
associates, Goetz and Bevans seems to 
suggest very strongly that visceral in- 
volvement by scleroderma is primarily 
a condition in which there is prolifera- 
tion of the collagen fibers, and it is not 
likely that this proliferation of fibrous 
tissue is secondary to vascular changes 
or to some disturbance of the autono- 
mic nervous system. 

Dental Findings. In 1944 Stafne and 
\ustin?® reported dental roentgeno- 
graphic findings which are peculiar to 
patients with scleroderma. This con- 
sists of an increase in the width of the 
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Not 


and 


all of the teeth 
the 
more 

teeth. 


periodontal space 


may be aitected posterior 
teeth are frequently 
than the On the in- 
volved teeth the space which has been 
the 


almost 


anterior 


created surrounds entire root of 
the tooth uniform in 
width. The uniformity of the width of 


and is 


the periodontal space as it is seen in 
scleroderma can be distinguished from 
that due to acute pericemental inflam- 
mation, pvorrhea alveolaris or trauma- 
tic occlusion, since in these latter con- 
ditions there is no such uniformity 
The roentgenographic appearance in 
teeth 


rapidly extruding from their alveolai 


scleroderma is similar to that of 


sockets, but on clinical examination it 
will be found that the teeth are not ex 
truded, for on closure these teeth are 
observed to be on the same plane ol 
occlusion as the teeth which are not in- 
volved. The teeth are surprisingly firm 
In 1 case, 2 teeth wer 
that the 


periodontal membrane was from two 


in their sockets 


extracted and it was found 
as thick as the normal 
The arrangement of the collagen fibers 
of the 


definitely 


to tour times 


periodontal membrane was 
abnormal. The walls of the 
blood vessels in the periodontal mem- 
A review of the 
dental roentgenograms of 127 patients 
with scleroderma revealed that 9 


of the patients had the characteristic 


brane were thickened. 


findings. A tentative diagnosis of sclero- 
derma was made in 4 cases eéntirel\ 
on the basis of the dental roentgeno- 
graphic findings and without knowl- 
edge of clinical data; in each instance 
the diagnosis was confirmed clinicalls 

Absorption of Phalanges and Calci- 
has _ beet 
known that in far-advanced cases of 


scleroderma, especially in the acroscle- 


nosis. For many vears it 


rotic tvpe. there is absorption of the 


It is not known just 


distal phalanges. 
why this occurs. It may be the result 0! 
circulatory disturbance due to Rav- 
naud’s phenomenon, or it may r sult 
the effect of 


from constricting 
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cutaneous sclerosis. Accompanying this 
there is at times an increased density 
of the bone of the phalanges. Synosteo- 
sis between the middle 
phalanges Calcinosis is 
found tairly frequently and often ac- 
companies the absorption of the distal 
phalanges. The calcitic deposits vary in 
size from minute sandlike particles to 
large plaques. Most frequently the de- 
calcium are in parts of 


distal ye the 


Way be seen, 


posits ot 


| seen 


the body subject to pressure, such as 
the finger tips, elbows and ischial 
tuberosities. ! There may be hard 


plaques of calcium that can be pal- 
pated, and fairly frequently there is 
ulceration over the calcific de ‘posits. As 
only where 
but rarely 
overlying 
exact cause for 
cases is not known. 


a rule calcinosis is 
th re 
it has been 


skin is 


calcinosis in these 


seen 
is cutaneous sclerosis, 
seen where the 
normal. The 


but it is probable that it results ‘from 
metabolism. Durham* 
suggested that in 
devitalized 
have an abnormally low carbon dioxide 


ibnormal tissue 
and Jackman! 


scleroderma the 


have 


tissues 


tension with a resulting trend toward 

alkalinity and that this pre- 

cipitation of calcium. 
Generalized Involvement. 


leads to 


There have 


} 


been some reports of very extensive 


cutaneous visceral involvement 
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roentgenologic manifestations of sclero- 
derma affecting the lungs and the en- 
tire gastro-intestinal tract and with 
probable cardiac involvement. 


with scleroderma. 


described a case 


Conclusions. In patients with sclero- 
derma, especi: ly the type called acro- 
sclerosis, visceral involvement occurs 
fairly fre “que ntly. The 
diagnosis of such involvement has been 
made 
pathologic findings. 
visceral 


roentgenologic 


and has been confirmed by 
The possibility of 
involvement should sus- 
pected in cases with scleroderma, and 
roentgenologic investigations should be 


carried out. 
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fue problem of the leukemias is one 
of the most challenging in the field of 
medicine. advance has 
in diagnostic techniques 
vhich allows the positive recognition of 


Considerable 
been made 


these diseases, and this undoubtedly is a 
factor in the apparent increase in their 
' However, knowledge of 
the fundamental pathologic physiology 
concerned is relatively meager. There 
voluminous literature on the 
study of leukemia in mice, which ani- 
mals may.be inbred to perpetuate 

very high natural inci- 
nce of the disease. The results of this 
experimental work have increased our 
knowledge of important aspects of leu- 
kemia, especially in regard to the 
eftectiveness of therapeutic agents. Be- 
cause it is the consensus that the leu- 


occurrence. * 
IS 


strains with 


kemias of mouse and man are similar,?° 
the results of these experiments serve 
as guides to the study of the treatment 
of humans. A résumé of the effective- 
uess of therapeutic agents against 
mouse and human leukemia was pub- 
lished by Flory in 1944.7" 

The therapeutic agents used in hu- 
man leukemia are, at most, palliative 
in their effect, and it cannot be stated 
with certainty that the use of any one 


of them prolongs the life of the patient. 
That the patient may be mz ade more 
comfortable by treatment, however, 
cannot be denied, and at present one 
must be satisfied if this can be ac- 
complished. Before attempting to evalu- 
ate the effectiveness of some of the 
agents in present use it will not be 
amiss to remark on the natural course 
of the disease as we know it. Because 
leukemia, acute or chronic, not uncom- 
monly undergoes spontaneous remis- 
sions it is dangerous to conclude from 
a small series of cases that the agent 
used is re sponsible for any improve- 
ment. This is particularly true if the 
patients are followed for only a short 
period after the the ‘rapeutic trial. A 
timely reminder of the frequency of 
spontaneous remissions and of the cau- 
tion required in the evaluation of ther- 
apeutic results in acute leukemia has 
recently appeared.'* It should be men- 
tioned that occasionally patients with 
chronic myelogenous leukemia may 
live 10 years, and rarely longer, al- 
though the average life span is a little 
over 3 years. More important, however, 
is it to recognize the relatively “benign” 
course that chronic lymphogenous leu- 
kemia not infrequently pursues in older 
(581) 
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patients. In these fortunate ones there 
are usually no signs or marked symp- 
toms of the disease, and there is usually 
no anemia. The white blood count, 
however, varies usually between 30,000 
and 100,000 per mm.* with a high (60% 
to 80%) lymphocyte count. This situa- 
tion may exist for years without treat- 
ment. Because the age of patients is 
often not given in a report, the true ef- 
fectiveness of a therapeutic agent may 
be masked by the inclusion of an un- 
known number of older patients whose 
disease may progress relatively slowly. 
The report of Hamann*! comments on 
conn ‘ly this point. Eight of her 51 pa- 
tients with chronic lymphogenous leu- 
kemia treated with external irradiation 
than 5 years; of these, 7 
were above the age of 50 at the time 
of onset of their disease. This is im- 
portant to know in evaluating the ef- 
fect of the treatment on longevity. 
Another variable which often makes it 
difficult to compare the relative ef- 
fectiveness of 2 forms of treatment is 
the length of time from the onset of the 
disease to the institution of therapy. 
From even a brief consideration of the 
natural variability of these diseases it 
becomes evident that only a statistical 
analysis of relatively large numbers of 
patients with atte ntion to the factors 
noted above can give any suggestion 
as to the effectiveness of any therapy 
on longevity. It is not uncommon to 
see treatment improve the patient's 
blood count and symptoms, but have 
little apparent effect on the course of 
the disease. 

A few generalizations concerning 
therapy may be mentioned before con- 
sidering the various treatments in de- 
tail. In the chronic forms of myelo- 
genous and lymphogenous leukemia 
the appearance of signs and symptoms 
of anemia, hemorrhagic manifestations, 
evidence of a very high basal metabol- 
ic rate (hyperpyrexia, weight loss) or 
pressure effects from an enlarged spleen 


lived more 
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or from enlarged lymph nodes are in 
dications for treatment. The level 
the white blood cell count per se is not 
a guide, for not infrequently one sees 
1 patient who is entirely comfortabl 
onsite a marked elevation of the leu 
kocytes. In evaluating treatment it is 
well to remember that the appearance 
of enlarged lymph nodes in a patient 
with chronic myelogenous leukemia 
and the appearance of a marked ane 
mia in a patient with lym- 
phogenous leukemia both are of grave 


chronic 


prognostic significance. The duration 
of life after the thes 
signs is usually only a few months, re 


appearance of 


gardless of therapy. Chemotherapeutic 
agents are ot importance and are used 
despite the fact that radiation is of 
proven benefit, because of the 
known eventual development of radio 
It is thought by many that 
the best results may be obtained by a 
combination of chemotherapy with ra 
diation therapy, for evidence is 
mulating that radio-resistance 
influenced by one or more 
some of the chemical agents. 
Chemotherapy. Arsenic. According 
to Forkner,** potassium arsenite enjoys 
the reputation of being the oldest form 
of treatment for leukemia. 
fairly widely about the turn of this cen 
tury, but then was neglected until i 
revival by Forkner and Scott in 1981. 
The mode of action of this chemical is 
poorly understood. Piney®* states that 
it acts by decreasing the re productive 
activity of myeloblasts. Warren®® stud- 
ied the effects of potassium arsenite on 
normal rabbit marrow, normal human 
marrow, and on human leukemic leu- 
kocytes by the use of the Warburg ap- 
yaratus and found that respiration 0 
the cells was depressed by this chemi- 
cal. This was accompanied by an acc 
mulation of lactic acid in these tissu: 
This agent has been found to be effec- 
tive against several strains of mouse 
myelogenous leukemia*! and, in a com- 


well 


resistance. 
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parative study with urethane, benzol, 
uid Roentgen-rays, was found to be 
the most efficient in lengthening the 
3 transfer lines of this 
disease.** These same authors report 
that their 2 strains of mouse lymphoge- 
nous leukemia did not respond to the 
irsenite, and this has been the experi- 
ence of Flory”! in 3 out of 4 strains of 
this type. In another comparative study 
on mouse leukemia potassium arsenite 


survival time in 


was found to be the most effective of 
ill the arsenicals tested.?* 

Radioactive arsenic has been used to 
study the distribution of potassium ar- 
senite in tissues of the rabbit,!* higher 
apes,’ and man.** In rabbits, following 
the intravenous injection of subtoxic 
doses of “tagged” sodium arsenate, the 
distribution of the arsenic was found to 
be relatively non-uniform. The main 
storage sites were the muscles, bone, 
and skin, although the concentration in 
was relatively low. The 
cancellous bone was not noted to fix 
irsenic any more permanently than any 
The concentration in the 
spleen, bone marrow, and walls of the 
stomach and intestine reached fairly 
high levels, but for brief durations. 
from the study in apes it was demon- 
strated that there is little evidence for 
the replacement of phosphorus by ar- 
enic in the tissues. In man, arsenic was 
found to be widely distributed after in- 
jection, with the largest total amount 
in the skeletal muscles. There was no 
evidence that arsenic accumulated in 
rapidly growing tissues. In the blood, 
the leukocytes (type?) contained abeut 
10 times the amount of arsenic as did 
the erythrocytes. None of these experi- 
ments supplies a direct explanation of 
the clinical effectiveness of arsenic. 

1 humans, potassium arsenite is 
most effective in chronic myelogenous 
le 1, occasionally effective _in 
hronic lymphogenous leukemia, and 
ony very rarely of use in the acute 
form of the disease, where it may re- 


these tissues 


other tissue. 


duce the level of the circulating leuko- 
cytes. When this drug is given accord- 
ing to the schedule of Forkner, it is com- 
mon to note marked hematologic and 
clinical improvement in patients with 
chronic myelogenous leukemia. The 
le ukocyte count may re turn to normal 
with a marked decrease in the number 
of immature cells. The red cell count 
commonly rises, the splenomegaly de- 
creases, and the patient may appear 
clinically well. No toxic effect on the 
platelets has been reported, and there 
is no contra-indication to its use in the 
leukopenic stage of the disease. The 
initial dose is 3 minims in orange juice 
or milk given 3 times daily after meals. 
After 2 days this dose is increased by 1 

minim daily ( not 1 minim t.id.) until 
one of two bai is attained: either 
the white cell count has fallen to be- 
tween 10,000 and 20,000 per mm.* or 
intractable vomiting requires cessation 
of the medication. When the white 
blood count has fallen to this range, the 
medication is stopped for 4 days, then 
it is resumed at the same level, with 
a daily decrease in dosage of 1 minim. 
By watching the white cell count a 
maintenance dose is determined, and 
this is continued until toxic signs of the 
drug appear. Minor toxic effects are on 
the gastro-intestinal tract resulting in 
nausea, vomiting, and diarrhea. More 
serious are signs of renal irritation, der- 
matitis, and neuritis. The drug even- 
tually has to be stopped in all cases, 
and this is usually because of its effect 
on the skin. The development of peri- 
pheral neuritis or exfoliative dermatitis 
constitutes an absolute contra-indication 
to further treatment. It is not unusual 
to maintain a patient in satisfactory re- 
mission for from 3 to 18 months with 
this drug. Although patients with 
chronic lymphogenous leukemia com- 
monly are not benefited by potassium 
arsenite, Falconer®® quotes a personal 
experience in such a case where the 
white cell count fell from 1,000,000 to 
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7,000 in 3 weeks of therapy. He is of 
the opinion, after reviewing his results 
in 39 cases of chronic myelogenous leu- 
kemia and 26 cases of chronic lvm- 
phogenous leukemia, that there is ad- 
vantage in combining arsenic and 
Roentgen-ray therapy. Pinev"* agrees 
with this impression. 


URETHANE. The first report concern- 


ing the effectiveness of ethy! carba- | 


mate on leukemia was by Paterson 
et al.“™* in 1946, who used this agent 
following the demonstration by Had- 
dow-and Sexton" of its action on some 
Since then 
investigators have published reports of 
the 
rats.&¢ In 
that 


white 


animal tumors. humerous 


its efttectiveness in leukemia of 


mice !?:49.47a,47b,56 and 


gen- 
eral it shown survival 
the 
count is reduced (with a diminution in 
the 


and 
that there is a reduction in the size of 


has been 


time is lengthened, blood 


number of immature cells 
the lymph nodes and spleen when sub- 
anesthetic doses are given repeatedly. 
Several reports have appeared which 
indicate two of the toxic reactions en- 
countered in experimental animals. It 
has been shown that prolonged admin- 
istration of urethane increases the inci- 
dence of pulmonary adenoma in rats*” 
and in Jaffe warns that this 
might occur in humans. In dogs the 
the 
drug in doses higher than those given 


mice. 


subcutaneous administration — of 
to patients produced a typical throm- 
bocytopenic purpura.” 

The mode of action of urethane igs 
not understood, although it is thought 
to be effective through inhibition of 
mitosis of the leukemic cells.*?:* These 
authors do not agree, however, on the 
changes which occur in the bone mar- 
row pictures of treated patients. Cra- 
ver®* states he is unable to confirm the 
more marked effect of urethane on the 
less mature cells. 

The dosage for humans is from 1.0 
to 6.0 gm. daily, administered by 
mouth preferably in 0.3 gm. enteric 
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coated tablets to minimize nausea and 
vomiting. It may also be administered 
Bedinger, Poncher 
and Limarzi!* have reported on its us¢ 
fin 17 patients with acute leukemia. Lit 
tle or no benefit was derived except fon 
a “rapid and marked fall in leukocyte 
count in all cases.” This effect on the 
white cells has been observed fre 
quently, but by no means invariably, in 
the author's experience; no beneficial 
effect on the course of the acute dis 
ease has been impressive. This is es 
sentially the experience reported by 
Watkins et al.8* Urethane is generally 
more effective in chronic myelogenous 
leukemia than in the chronic lymphogs 
but 


cause a reduction of leukocvtes to not 


nous variety,' in each form may 
in the size of the 
Cra 
ver®» reports it to be productive of re 
a fourth to a third of 

on the other hand 


mal with a decrease 
spleen and lymph nodes. 


mission in only 
his cases. Piney 
thinks that urethane is preferable to 
benzol, more efficacious than arsenic 
and is probably the most satisfactory 
treatment for chronic myelogenous leu 
kemia. It is impossible at this time ef 
fectively to compare urethane with an 
other form of treatment because of the 
brief length of time that this drug has 
been used. Toxic reactions include an 
mia, agranulocytosis, and thrombocy 
topenia.’ Two deaths have been re 
ported, both presumably due to the 


NirrRocEN Mustarps. This group ol 
compounds, whose application has 
evolved from the discovery of their 
marked cytotoxic activity, has now 


been used rathe1 widely ‘in both anl 
mals and man. They have been found 
to prolong the life of mice with trans- 
mitted leukemia,® and have been used 
against Hodgkin's disease, the lympho- 
mas, and the leukemias in man. 

Of the many nitrogen mustards, the 
methyl-bis  ( beta-chloroethyl ) 
hydrochloride (HN.) is the one most 


amine 


st 
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The dosage schedule usu- 
lly employed is 0.1 mg. per kg. body 
weight intravenously daily for 4 to 6 
days. The drug may be given into the 
lumen of the tube of a rapidly running 
infusion in order to avoid its contact 
with the patient's subcutaneous tissue 
or skin. Because of the toxic action of 
these drugs on the hematopoietic sys- 
blood count and 
slatelet count should be performed 
daily during the course of treatment. If 
a marked depression of any of the 
blood course 
should be interrupted. One of the most 
serious toxic effects, especially in leuke- 


ide ly use 


tem,** a complete 


elements occurs, the 


mia patients who already have a de- 
pression of the pl: itelets, is Swoon: 
The author has seen 2 3 patients 


tope Thla 
die from cerebral 


hemorrhage which 
ipparently resulted from severe vomit- 
ing associated with a profound platelet 
deficiency. Nausea and vomiting, often 
severe, are very common in from 1 to 3 
hours following the administration of 
There is wide individual va- 
in this regard, however, for 
occasional patients have no such re- 
iction 


the drug. 


riation 


leukemia, HN. 


re ported to effect occasional and very 


In acute has been 


brief clinical and hematologic remis- 


sions. Wintrobe et al.5§ report “fair” | 


results in 3 of 8 cases of acute or sub- 
cute leukemia. They remark, however, 
that bone pain is often relieved in these 
patients, even by very small doses. 
Spurr et al.75 found HN, of little or no 

lue in acute leukemia, but got prom- 
ising results in some early cases: of 
chronic lymphogenous leukemia. Oth- 
ers** indicate that in both forms of 
chronic leukemia, treatment often 
causes a reduction in the white cell 
count, a more normal differential pic- 
ture, improvement in the bone marrow, 
| a more persistent beneficial effect 
n transfusions. Wilkinson and Flet- 
cher®? report on the use of the tris 

ta-chloroethyl) amine in patients 


with chronic leukemias, and indicate 
that it was usual to obtain a satisfac- 
tory fall in the total white cell count. 
It is generally agreed that the nitrogen 
mustards at present available are not 
superior to Roentgen-rays in the treat- 
ment of leukemia although occasionally 
they are useful in radio-resistant pa- 
tients. One of the newer nitrogen mus- 
tards, SK 136, has been found to bene- 
fit chronic myelogenous leukemia about 
the same as HN», but usually does not 
cause nausea or vomiting. It gives “oc- 
casionally promising” results in acute 
leukemia but usually is “unsatisfac- 
tory.” 
This drug has been used 
‘much more exte nsively in Europe than 
in America, it has never been 
popular. The reasons for this reluctance 
to use it have been succinctly summa- 
rized by Watkins.** It is unsatisfactory 
because of the closeness of the thera- 
peutic to the toxic dose, because of the 
great variations in susce ptibility among 
different patients, and of the di anger of 
producing aplastic anemia or granulo- 
cytopenia. That chronic e xposure to 
benzol may be able to produce leuke- 
mia in man is suggested by Mallory et 
al.°* and Hueper.** Kalapos,*" on the 
other hand, concludes that benzol is a 
valuable drug in the treatment of leu- 
kemia, and states that in the dosage 
used (3 to 5 gm. daily) he has never 
noted toxic effects on the liver or kid- 
neys. Forkner** was unable to find any 
evidence to support the contention that 
benzol was a useless or dangerous drug. 
In mice, benzol has been noted to 
be effective in lengthening the survival 
time in 3 transfer lines of myelogenous 
leukemia.** It was found to be highly 
effective against a strain of mouse chlo- 
roleukemia, and to prolong the lives of 
mice with certain strains of lymphoge- 
nous leukemia.** Piney®* has recently 
outlined the treatment course which he 
has found satisfactory. It is his belief 
that this drug is useful in chronic my- 
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elogenous leukemia and that dislike of 
it is ill-founded. It is probable that the 
of agent 


have not been sufficiently explored. 


ther: peutic possibilities this 


Folic Acid, Folic Acid Derivatives, 
and Folic Acid Antagonists—Heinle and 
Welch** have recently reported the re- 


sults of their experience with pteroyl- 
glutamic acid in human_ leukemia. 
When this agent was administered to 
3 patients with chronic myelogenous 
leukemia, a rapid hematologic and clin- 
In 
patients with chronic lymphogenous 


ical relapse occurred each case. 
leukemia no such relapse occurred un- 
der treatment. 
also produc ed folic acid deficienc y in 2 


These estigators have 


pi tients with chronic mye ‘logenous leu- 
kemia by the administration of a diet 
low in folic acid, succiny] a tar 
folic acid of 
which the active constituent was prob- 
but not certainly, methopterin. 

In a period of 100 to 140 d: uys on such 


and a crude antagonist 


ably, 
a regimen there was a clear-cut clinical 


A dministra- 
folic acid to 1 patient caused 


and hematologic remission. 
tion of 
sudden and violent relapse with death 
Substitution of a regular hospital diet 
for the low folic acid diet in the other 
patient caused a slower but eventually 
marked hematologic relapse necessitat- 
ing treatment. 

The effectiveness of 
pteroyltriglutamic acid 
growth has been briefly 
Karnofsky,*2 who concludes that there 
that this substance 
any influence on tumor growth in ani- 
mals. Farber et al.1® have administered 
teropterin and diopterin (pteroyldiglu- 
tamic acid) to a series of 90 patients 
with various neoplastic diseases. They 
found that the parenteral administra- 
tion of these substances had no toxic or 
unpleasant effects, and that in 
instances the tumors showed histologic 
changes attributable to the rapy. Many 
of the patients experienced a sense of 
well-being. This same feeling of sub- 


teropterin or 


on tumor 
reviewed by 


is no evidence has 


some 


DICAL SCIENCI 
jective improvement is reported by 
Mever®** to have occurred frequently 


in his series of smetpenighe with leukemia 
1 doses up to 
to 
in 


treated with teropterin 
200 mg. daily, but he was unable 
determine hematologic benefit 
the cases of chronic leukemia. His pa 
tient lymphoblastic leukemia 
seemed to show some reduction in the 


any 
with 


number of blasts with a corresponding 
increase in mature lymphocyte s in both 


blood and bone marrow. 


The action of folic acid antagonists 
in leukemia has been the subject of 
several studies. Meyer®S* summarized 


his results with 2 folic acid antagonists 
leukemia. In 3 of 
there was a reduction in the total 
white count with a temporary shift to 
the right. More Farber et al.’ 
have reported on their experience with 


in 5 cases of acute 


these 
rece ntly, 


another folic acid antagonist—4 amino 


pteroylglutamic acid (aminopterin 


in the treatment of acute leukemia in 
children. Sixteen patients were studied 
10 oft 


logic, 


whom showed clinical, hemato- 


and pathological evidences oO 


improvement of 3 months duration 
They present the protocols of the 5 pa 


tients who — the best —— 


which deserve to be examined in de 
tail by anyone interested in this re ater 
They note stomatitis to be one of th 
toxic effects of this drug, but remark 


that it may produce even greater dis 


turbances than they have encountered 


Mevyer®5> 
experience with 
ports that of 

children ) treated, 
clinical and hematologic improvement 


has had a somewhat different 
He 


patients adults an 


aminopterin. re 
t evidenced distin« 


patients exhibited toxic effects re 


quiring cessation of treatment; and 
showed no change in their clinica 
course. Toxic effects noted by this ob 


server include severe leukopenia, st 
matitis, hypoplasia of the bone 
rectal bleeding, 
of hair, 


the skin. 


mal 


row, hematemesis, los 


and hemorrhagic infiltration ¢ 
of tre 


In decreasing order 


| 


by 
nthy 
emia 
to 
le to 
it in 
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l the 
ding 
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nists 
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juency. He states that the beneficial 
ind toxic effects could not be corre- 
ited with the dosage, nor with the 
imultaneous administration of liver ex- 
tract or teropterin. Evidence that ami- 
nopterin is an extremely toxic agent is 
iow increasing. The author knows of 

adults who died after treatment; 
narked hypoplasia of the marrow 
vas observed at autopsy. 

Reinhard*™* has treated 8 cases of 
icute leukemia with anti-folic acid de- 
rivatives—7 of these with aminopterin. 
No improvement was noted in 3 cases, 
but some symptomatic improvement 
occurred in In none were the results 
impressive, although some reduction in 
the size of lymph nodes and spleen was 
occasionally observed. Toxic manifesta- 
tions included stomatitis, but no evi- 
lence of aplasia of the marrow was 
Cell 

Vyelokentri« \cid—Mailler, Wearn 
nd Heinle®' described myeloid and 
lymphoid metaplasia following injec- 
tion of extracts of urine from leukemic 

itients. Much work has since been 
lone on urine extracts, and Miller and 
rurner®’ have formulated an hypothe- 
is of specific stimulators which act on 
the hematopoietic system. They term 
these substances myelokentric and lym- 

hokentric acid. Miller et al®® have 
iblished data on the treatment of 
nphoblastic leukemia with crude my- 

‘kentric acid, They treated 8 cases 

d report 13 partial remissions, but 7 

the 8 patients had died at the time 

the reporty Of interest, however, is 
fact that autopsies on 5 of these‘ pa- 
its supported the belief that the 
itment had induced the remissions, 
there was definite alteration in the 


tologic morphology as compared 
th the controls. This urine extract 
terial is at present crude and rela- 
tively unobtainable, and the authors 
not recommend this treatment, for 


losage schedule is established. This 


work, however, is fundamental and 
matter of great interest. 
Adrenocorticotropic Hormone — The 
influence of adrenal cortical secretion 
on the leukocytes'’* and lymphoid tis- 
sue!”> of normal mice has been studied 
by Dougherty and White. In man,}% 
they found less consistent results, but 
used a relatively small dose of cortical 
extract. Following injection of — 
tropic hormone in mice they found ¢ 
decrease in total leukocytes, a pond 
in the absolute number of lymphocytes, 
and an increase in the absolute number 
of polymorphonuclear leukocytes. A 
voluminous literature is now extant on 
this subject, which has been summa- 
Valentine et als! In 1943, 
Murphy and Sturm"** reported that 
adrenalectomy increases 
the perce ntage of “takes” of a transmis- 
sible leukemia in rats. The following 
vear these authors indicated that treat- 
ment with adrenal cortical extract in- 
creased the survival time when rats of 
a highly susceptible strain were inocu- 
lated with leukemic Blood 
changes similar to those noted above 
for normal mice have been reported to 
occur in mice with spontaneous lym- 
phogenous leukemia after injection of 
adrenal cortical extract.*® Extensive de- 
generative changes of the immature 
lymphocytes in the thymus and lymph 
nodes were also evident. Levin, how- 
ever, was unable to note any effect on 
a different strain of mouse lymphoge- 
nous leukemia when pituitary adreno- 
corticotropic hormone was given." 
Nordenson® has reported an unsuc- 
cessful attempt to influence 2 cases of 
human chronic lymphogenous leukemia 
by injection of adrenal corticotropic 
hormone, and Hills et al.*> have pub- 
lished their observations on changes in 
the circulating leukocytes induced by 
pituitary adrenocorticotropic hormone 
in man. It is improbable that these hor- 
mones will find any place in the ther- 
apv of human leukemia, but such stud- 


rized by 


in 
la in 
lied 
iato- 
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les are of importance in 

some of the factors concerned with he- 

matopoiesis. 
Miscellaneous—A 


drugs have 
kemia, 


variety of other 
been administered in leu- 
and with 
unimpressive results. Following a study 


mostly to small series 


of the effects of intravenous potassium 
antimonyl tartrate on the hemogram of 
rabbits,®® Lucia reported that this drug 
reduction of the white cell 
count of 6 out of 9 patients with leuko- 
cytosis of abnormal cells.* 


caused the 


* It is not use- 
ful in the ther: apy of leukemia. 
Engelbreth-Holm and Stamer'* have 
reported on their results with 9,10-di- 
methyl-1,2-benzanthracene in 
leukemia. 


human 
This is a highly toxic carcino- 
agent which had little or 
fect in 


no et- 
the 


genic 
the myelogenous form of 
They state that at autopsy 
there was found remarkably little leu- 
kemic infiltration in 2 of their 4 acute 
leukemias so studied. Chronic 
phogenous leukemia 


disease. 


lvm- 
responded “quite 
aged 74 and 58. 
Organo-metallic compounds of cop- 
per, nickel, zinc have been re- 
ported to offer therapeutic possibilities 
in leukemia,** but the data are not im- 
pressive. One case of 


well” in 2 cases. 


and 


leukemia cutis 
with chronic lymphogenous leukemia 
has been publishe -d which authors feel 
may have been benefited by the admin- 
istration of progynon B and diethylstil- 
bestrol.** Tyrosinase has been said by 
Isaacs®® to convert acute into chronic 
leukemia, but this is the single report 
ot its usefulness. Colchicine*® has been 
tried in acute myelogenous leukemia 
without very effective results, but it is 
probable that this agent deserves wider 
study because of its relation to purine 
metabolism. Davis®* gave antireticular 
cytotoxic serum to 1 patient with 
chronic myelogenous leukemia, with 
repeated “responses” of the pe ripheral 
blood to each course of the serum. Con- 
tact with this patient has since » been 


lost.26 Avidin?? and thiouracil®2:52 have 
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elucidating 


SCLENCI 


not been effective in the treatment of 
leukemia. 

The effect of para-aminobenzoic acid 
in leukemia has recently been the sub- 
ject of 2 Zarafonetis et al.** 
found that sodium para-aminobenzoate, 
.0 to 4.0 gm. 
1 striking lowering of the leu- 


kocyte pion in 5 pi atients with chronic 


reports. 


in doses of 2 every 2 hours 


caused 


myelogenous leukemia and | patient 
with the subacute form. They note that 
occasionally there was a decre: in 


spleen size but any objective te 
ment was slight and temporary. Two 


patients with chronic lymphogenous 
leukemia showed no essential decrease 
in leukocytes. Bichel,* on the 


found that para-aminobenzoic acid in 


contrary, 


2 hours resulted 
in an abrupt rise in the leukocytes in 
{ patients with chronic lymphogenous 


9 ver 
doses of 2.0 gm. every 


and in 2 patients with chronic myeloge 
nous leukemia. The drug was stopped 
because of the complaints of soreness 
of the enlarged lymph nodes or spleen. 
Normal patients exhibited no signifi- 
cant variations in the leukocyte counts 
with this dosage. 

Splenectomy has been abandoned as 
a useless form of treatment exce pt in 
the unusual case complicated by th 
presence of an hemolytic anemia. In 
Scott™ 
eration as a 
dure. 

Radiation Therapy. That radiation 
therapy is useful in the treatment of 
chronic leukemia is an_ indisputabli 
fact. Although the exact manner by 
which this effectiveness is accom 
plished is unproven, there is no doubt 


this event, advocates this op 


worthy palliative proce 


that radiation produces some clinical! 
and hematologic improvement in the 


vast majority of patients with — th 
chronic form of the disease. Just a: 
certain, however, is the fact that even 


tually the disease becomes refractor\ 
after an unpredict: ible amount of ra 
diation. It is primarily because of thi 


deve lopme nt of radio-resistance that 
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search for chemotherapeutic agents is 


continued. 


Under certain conditions it is prob- 
ible that exposure to Roentgen rays can 
render man more susceptible to the de- 
velopment of leukemia. Data have been 
accumulated which show that the in- 
cidence of leukemia among  radiolo- 
gists is about 8 times that among other 
phy sicians.*’ More recent statistics sup- 
nly additional evidence on this point.'! 
Thus with radiation, as with many of 
the chemotherapeutic agents discussed 
above, we are using as treatment for 
leukemia an agent which can produce 
neoplasia. 

There are several forms of radiation 
therapy now being used. Direct irradia- 
tion over the spleen, lymph nodes, or 
bones is the method most widely used. 
General body irradiation, or “spray” 
Roentgen-ray to the torso is not as 
widely available as the above because 
t certain phy sical factors required. 
Finally, irradiation through the use of 
radioactive elements is the least wide ly 
used because of the rigid requirements 
{ measuring and handling which are 
necessary for their proper administra- 
tion. 

\ll who have had experience with 
the Roentgen treatment of leukemia 
recognize at least 3 cardinal princi- 
ples. The first is that treatment must be 
individualized for each patient depend- 

g on the initial level of leukocytes 

d his response to therapy, without 
insistence upon a rigid, pre-arranged 
plan. Secondly, the patient should be 
given the least amount of irradiation 
that produces satisfactory results. 
Chirdly, the concept of “crossfire” 
should be utilized to minimize the skin 
exposure while giving therapeutic doses 
to the underlying tissue. It must be re- 

nbered that the effect of the Roent- 
gen-ray treatment is not immediately 
apparent—there is a “lag” effect. For 
this reason lower dosage schedules are 
employed when the response of the pa- 


tient is not known, when the level of 
leukocytes is not markedly elevated, 
and when there is evidence of a pre- 
cipitous fall in the white count during 
treatment. 

Forkner=* has summarized the indi- 
cations and contra-indications for Roent- 
gen-ray therapy. Under no circum- 
stances should the level of the leuko- 
cyte count alone be the factor which 
determines treatment. The indications 
are symptoms of anemia, hemorrhagic 
manitestations, evidence of a high basal 
metabolic rate, or pressure manifesta- 
tions of an enlarged spleen or of en- 
larged lymph nodes.? The prime indi- 
cation for the cessation of radiation 
therapy is a rapid fall in the white cell 
count or platelet count. In general, the 
development of a leukocyte count un- 
der 20,000 per mm.* or of platelet 
count under 100,000 per mm.* is an 
absolute contra-indication to further 
therapy. Neither leukopenia nor throm- 
bocytopenia are contra-indications to 
irradiation when they are not the result 
of former therapy. It is well recognized, 
however, that a patient with the “sub- 
leukemic” form of the disease has a 
relatively poor prognosis and is likely 
not to be benefited by treatment. If 
during the course of Roentgen therapy 
there occurs a marked anemia, rapid 
loss of weight, or a marked shift to the 
left with a great increase in the num- 
ber of blast forms in the peripheral 
blood, treatment should be stopped. 

LocaL are nu- 
merous treatment plans involving the 
use of direct or “spot” Roentgen-ray. 
but only a few will be mentioned. 
These concern the treatment of the 
chronic forms of the disease, for most 
reports in the literature indicate that 
Roentgen-rays are use ‘less in acute leu- 
kemia. Lawrence,"* however, is quoted 
as being in favor of radiation therapy 
in the acute form on the grounds that 
occasionally it does improve the con- 
dition. Hamann*! feels that generally 
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it is ineffective in acute leukemia and 
should not be used except where some 
local distress is caused by lymphaden- 
opathy or splenomegaly which may be 
treatment. 


myelogenous 


relieved by 

In 
Medinger and Craver®* administer di- 
2 large portals 


chronic leukemia 


rect irradiation through 2 
over the spleen, 1 anteriorly and 1 pos- 
teriorly, in doses of 25r to 100Or. These 
are repeated daily to a total dose of 
200r to 300r to each of the portals. In 
the chronic lymphogenous disease thei 
usual course consists of local therapy 
ot 100r to 300r units to 
external lymphadenopathy. 
thors feel that survival is 
this disease is first treated with local 
total 


each area of! 
The 
improved if 
irradiation followed by body 
therapy. 

Popp and Watkins" 


number of portals be used in applying 


suggest a larger 


irradiation to the spleen. They outline 
splenic portals, anteriorly, 4 poste- 
riorly, and 1 laterally and give daily 
doses to a total of 75 to 80r to each in 
subacute myelogenous leukemia. In the 
chronic form of this leukemia they sug- 


2295r 


gest up to be given to each portal, 
the dose to be determined by the re- 
sponse of the patient. If the patient 
manifests the sub-leukemic form, these 
authors suggest the cautious adminis- 
tration of up to 50 to 75r to each of the 
“small fields” mentioned above. In sub- 
acute lymphogenous leukemia they be- 


lieve Roentgen therapy to be of doubt- 


ful value, but mav give daily treat- 

ments of 75 to 100r to each field over 

areas of lymph node _ enlargement. 
O05 


Larger doses up to 225r per field per 
day are administered in chronic lym- 
phogenous leukemia. 
Bopy or Wipe-Frecp [RRApIA- 
rion. This method of therapy is more 
recent in origin than the local method 
not institu- 
tions because of the need of special 
facilities. It differs from the adminis- 
tration of local irradiation in that the 


and is available in many 
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field covered 1S eithel the whole body 
or the torso, requiring a long target 
skin distance. Medinger and Crave1 

have described the “Heublein at 
the Memorial Hospital wherein a pa 


unit 


tient is exposed to continuous irradia 
tion for a prolonged period. At the time 
of their report output of this unit was 
about 17r per day, with a target-skin 
distance of 3 meters. For the patient t 
receive LOOr, an exposure of approxi 
mately 6 days was required Phey telt 
that this method offered nothing ove 
early cl m\ 
but that after the 


disease had become refractory to splen 


local irradiation in Ironic 


elogenous leukemia 
ic irradiation this method occasionalh 
raver 
Heub 
lein method of the rapy seems to add t 


the survival period and to the period 


brought about improvement. ‘ 
has recently concluded that the 


of remission in chronic lymphogenous 
the 


spray 


leukemia. Hamann*! suggests ad 


ministration of a dose of 50r of 


irradiation in 5 fractions of lOr each 


She concludes that when this type ol 
therapy was administered to patients 
who had a decreased response to local 
irradiation, remissions were obtained 
but no essential influence on the cours« 


When it 
shortly 


of the disease was observed 
the effect 
became less marked with subsequent 


was used _ initially 
ise. The chronic lymphogenous leuke 
to 


irradiation 


smalle: 
than 


mvelogenous 


mia patients 


ot 


with 


sponded 


doses “spray dis 


those the chronic 
form. 
RADIOACTIVI 


PHOSPHORUS. 


[soropEsS — RADIOACTIV} 
The ot P* th 
treatment of leukemia was first detail 


use in 


by Lawrence et al.°’ in 1939, and m 
merous reports on its usefulness hav 
since been published. In 1946 Reinhard 
et al.” presented a critical summa 
of the literature, and analvzed their re- 
sults in treating 155 patients with v 
rious blood dyscrasias. The intereste 
reader is referred to this superb 1 
These discuss the 1 


view authors 
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tionale of the use of P** in detail. 
Suffice it to sav here that the tissues in 
which the greatest concentrations of 
radioactive phosphorus are deposited 

‘ those primarily involved in the leu- 
and the lymph node diseases. 
Thus relatively high concentrations of 
radioactivity are obtained in the most 
idvantageous sites, but, unfortunately, 
this differential distribution does not 
void damage to normal tissue. The 
beta rays emitted by P** penetrate tis- 
sue to a cde pth of 0.7 em. Of consider- 
ible advantage in the control of the ra- 
diation effects of this element is its 
half-life of 14.3 days. P** mav be given 
orally or intravenously. Studies on its 
ibsorption from the intestine indicate 
that it is safe to assume that about 75% 
f the oral dose is available to the body. 
but the intravenous route is the more 
vide ly used 

The dosage schedule must be varied 
to suit individual requirements, but the 
sual course recommended by Rein- 
ird is as follows: 


Prea nt Dosage in Millicuries (1.\ 


1.0 20 
O5 L.O 
O05 1.0 
0.5 1.0 


Che decision as to whether to use the 
iller or the larger dose is based on 
weight of the patient, the level of 
white cell count, and the degree of 
hyperplasia of the bone marrow. If 
re is a very high leukocyte count, 
above therapy is followe d by 0.5,to 
millicurie intravenously at weekly 
rvals until the level of approxi- 
ely 30,000 cells per mm.° is reached. 
I lymphogenous leukemia those au- 


thors report that this same schedule is 
useful, but that usually administration 
must be discontinued sooner because of 
the more rapid fall in the leukocyte 


count. Sturgis™® has outlined his treat- 
course using the oral route of ad- 


ministration. He suggests 6 millicuries 
weekly until the white blood cell count 
falls to 40,000 per mm.* This is stated 
usually to require 2 to 4 treatments. 

Several other schedules are in use in 
various clinics, but the above are cited 
as examples. In establishing a _treat- 
ment course the availability of the P** 
is an important factor, for larger doses 
may be given less frequently rather 
than smaller doses every few days as 
outlined above. 

It is agreed that acute and subacute 
leukemias, including the monocytic 
variety, are not benefited by radio- 
active chronic 
myelogenous leukemia, remissions from 
this form of therapy are as satisfactory 
as those following x-irradiation with 
the advantage of freedom from radia- 
tion sickness. Both Reinhard and Law- 
rence*” feel that the length of life mav 
be somewhat prolonged, but, if so, the 
increase is measured in terms of 
months. As mentioned earlier in this re- 
view, these data are difficult to evaluate 
with certainty. In general, the chronic 
lymphogenous variety of disease re- 
sponds less well than the myelogenous 
form. Usuallv the reduction ‘in the size 
of the lymph nodes is not as marked as 
that following Roentgen therapy, and 
there is no evidence that the patient's 
life span is increased. In both forms of 
chronic leukemia the evidence suggests 
that response to P** is less favorable 
if x-irradiation had been given pre- 
viously.!® 

As with other forms of radiation 
therapy administration of radio-phos- 
phorus may be associated with 
le ukope nia, thrombocytopenia, and ane- 
mia. A limiting factor which restricts 
its use to a considerable extent is the 
necessity for careful handling and 
rapidity of transport from the source 
to the patient. 

RADIOACTIVE Soprum. Evans!’ has 
reported on the use of radio-sodium in 
mice of the AK strain with various forms 
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of lymphadenopathy. Those animals 
with enlarged nodes and high leu- 
koevte counts were found to be espe- 


cially sensitive to the element. although 
there was no significant increase 
concentration of 


in the 
radio-sodium in the 
leukemic nodes over that in the blood. 
The author found it possible to reduce 
the white 


the red cell count for longer periods 


cell count without lowering 
by fractional rather than by single mas 
sive Reinhard™ 
the clinical aspect of the Na** 
This 


hours, 


doses. has discussed 
therapy 
half-lite of 14.8 
and emits both beta and gamma 
rays. It is distributed 
without 


bone 


isotope has a 
evenly in the 
uptake 
marrow. It is 


body fluids, selective 
said 
to be easy to prepare and inexpensive. 
The author that leu- 


kemia responds as favorably to this 


by bone or 


states chronic 


isotope as to general body Roentgen 


radiation. 

1946 
reported on the 
in diseases of the lymphoid 
half-life of 


intravenously 


RADIOACTIVE MANGANESE. In 
Hahn and Sheppard*” 
use of 
system. This isotope has 
days. It given 
dispersed in a colloidal sol using gela- 
tin as the supporting colloid. In a series 
of 24 administrations, fever and nausea 
The Mn*? selectively 
hits the lymphoid macrophage system, 
and the authors suggest its use in 
lymphogenous leukemia. 

RADIOACTIVE 


6.5 was 


had not been seen. 


Gop. This element has 
been the subject of ‘a briet report by 
Goodell et al.*7 that acute 
leukemias have responded poorly. In 
the chronic f adults, how- 
results followed the in- 
travenous administration of radio-gold. 

Symptomatic Therapy. Although all 
of the effective agents discussed above 
truly should be included under this 
heading because of their relief of symp- 
toms, certain forms of treatment are 
commonly useful which have no in- 
fluence on the basic pathologic process 
Of utmost importance for the comfort 


who state 


leukemias of 


ever, favorable 
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of the patient who has acute leukemia 
is good These patients 
often have moderate to severe infection 
ot the pharynx and often have bleeding 
from the 


mouth care 


gums. Penicillin intramus- 
cularly in the 
when infection 
of the 
frequently of comfort by removing th 
taste of blood. Rinsing of the 
with a dilute 
boplastin occasionally stops low grad 
More 
g sometimes responds to the 
application of gelfoam to the 
Allen et al.’ suggest that 


given 


is indicated 
For 


usual dosage 
is present. local 


care mouth astringent rinses are 
buccal 
cavity solution of throm 


bleeding from the active 


gums. 
bleeding 
local 
bleeding site. 

blue, 


doses of 1.5 to 3.0 


intravenously in 
per kg 


.mav be useful in the con 


toluidine 
daily mg. 
body weight 
trol of the 


ulcerations are 


bleeding tendency when no 
present. The application 
of local x-irradiation to the hypertro 
phied gums of acute myelogenous 01 
usually 


position oc 


leukemias is 
The 
cupied by transfusions in the treatment 
of the 
very considerable difference of opinion 
multiple 
as supportive therapy, feeling that th 
life of the patient may be 
thereby. In the author's opinion it is 
difficult to establish this, but it is felt 
that if transfusions give the patient im 


monocytic con 


sidered inadvisable. 


acute leukemias is a matter of 


Some advocate transfusions 


prolonged 


their usé 
patient's 
however 
that such treatment is only palliative 


relief, 
The 


advised, 


portant symptomatic 
should be considered. 
family should be 
Adequate sedation is of utmost a 
tance, for commonly these patients a 
properly apprehensive 

In the 
transfusions may be indicated as suj 
portive treatment from the time th 
chemotherapeutic or irradiation therapy 
is begun until relief of symptoms o 
curs. Blood also should be readily avail- 
able when any patient with the chroni 
form is to have any surgical procedure 
including extraction. During 


chronic of the diseas 


dental 
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neriods of remission, these patients 


commonly are in need of no treatment 


vhatsoevel 


Summary. There is no evidence that 
inv cures of leukemia have been ef- 
fected. It is possible occasionally to in- 
duce temporary and partial remissions 

the acute form of the disease by 
the use of aminopterin, nitrogen mus- 
tard, or crude myelokentric acid (in 
lymphoblastic leukemia). The chemo- 
therapeutic agents of use in chronic 
mvelogenous leukemia are Fowler's 
solution, urethane, and possibly benzol. 
Chronic lymphogenous leukemia re- 
sponds seldom to Fowler's solution, and 
to urethane less well than the myve- 
logenous form. Nitrogen mustard may 
be of value in the chronic leukemias, 


especially when they have become 


radio-resistant. The data indicate that 


radiation therapy is still the most _et- 
fective form of treatment. but that it is 
of little or no value in the acute form 
of the disease. Splenic irradiation in 
the chronic myelogenous form, and to- 
tal body, “spray” to the torso, or direct 
Roentgen-rays to the enlarged lymph 
nodes in the chronic lymphogenous dis- 
eases are the techniques of choice for 
Roentgen therapy. Radio-phosphorus 
is apparently as good as Roentgen ir- 
radiation in chronic myelogenous leu- 
kemia, but is probably not quite as 
effective as the latter chronic 
lymphogenous leukemia. Because of the 
frequency of spontaneous remissions 
and the wide variability in the natural 
course of both the acute and chronic 
forms of leukemia it is urged that the 
utmost caution be exercised in the in- 
terpretation ot reports based on too few 
cases too briefly observed. 
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Studies on the Mechanism of Ammo- 
nium Lung Edema. Koenic, 
M.D., M.S., Pu.D., and Rutu Koenic, 
M.D. Dept. of Anatomy, School of 
Medicine, Univ. of Penn). 
of ammonium 


Toxic doses 
chloride 
produce acute pulmonary 


consistently 
edema _ in 
rats, guinea pigs, less consistently in 
cats Koenig, H., and Koenig, R.: 
Anat 100, 52, 1948). Changes in 
permeability of lung capillaries were 


Rec.., 


studied by analyses for protein in the 
first edema fluid to appear in thetrachea 
of 3 cats and 1 guinea pig. No protein 
was found in the edema fluid of 2 cats 
and the guinea pig, and only 0.7% in 
that of the 
increase in alveolar capillary permea- 
bility appeared during the early stages 
of this phenomenon in these animals. 
\fter anoxia set in, the alveolar capil- 
laries began to leak abnormally, as 
evidenced by capillary hemorrhage and 
alveolar edema exudate which were 
always the more 
stages of this phenomenon. 


3rd cat. Thus, no gross 


seen in advanced 

The role of the nervous system in the 
genesis of this lung edema was investi- 
gated. Bilateral cervical vagotomy, 
atropinization and adrenalectomy did 
not block ammonium lung edema, but 
dibenamine, a sympatholytic drug, did. 
Decortication and anemic decerebra- 
tion did not block lung edema, but 
spinal cord transection between C-6 
and T-1 always prevented it. Mid-tho- 
racic spinal cord section did not block 


( 596 ) 


it mm most 
of the 


Theretore, the sympathetic nerve sup 


cid 


sympathetic chains 


animals, no several 


cervical 


ply to thoracic viscera, activated at the 


brain stem level appeared to be in 
volved. 
arterial 


Svstemic hypertension On 


curred in ammonium intoxication. Its 
importance in this phenomenon was 
minimized, however, because: animals 
with spinal cord lesions which pr 
vented edema still had hypertension 
in one experiment, lung edema appeat 
ed without hypertension; and no evi 


left 


at autopsy. 


dence of ventricular failure was 


Blood Flow and Metabo- 
lism in Normal and Toxemic Preg- 
nancy. Mirtron L. M.D 
( Depts. of Obstetrics and Gynecolog\ 
Jefferson Medical College and Hospi- 
tal, and Philadelphia General Hosp 
tal). Using the quantitative nitrous 
oxide method of Ketv and Schmidt, th« 
cerebral blood flow 
bolic 


Cerebral 


and related meta- 
the 
pregnant 


functions of brain were 


studied in normal 


wome! 
close to 


with 


term as well as in patient 


toxemia of pregnancy. In com- 
paring mean values obtained from non- 
pregnant individuals with those from 
normal pregnant women, it was found 
that the latter had normal cerebral 
blood flow as well as comparable brain 


physiology as far as most of the other 
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erebral — studied were con- 
1 pregnancy the volume per- 
ent of oxygen in the arterial blood was 
found to be definitely lower, however, 
hile the oxygen utilized by the brain 
was the same as in normal non-preg- 
nant persons. 


cerned. 


Three types of toxemia were studied: 
toxemia superimposed upon essential 
hypertension, pre-eclampsia — and 
eclampsia. In none of these was there 
evidence of significant deviation from 
normal cerebral blood flow. In all, 
however, there was increased cerebral 
vascular resistance, the greatest degree 
being found in eclampsia. The oxygen 
utilization by the brain was normal 
toxemias in 


eclampsia this function was signifi- 


the nonconvulsive 


cantly decreased. 

The older theories that there is a 
creat reduction in the blood flow in the 
brain as well as deficient oxidation as 
the immediate 
discussed in the light of the present 
study. Inasmuch as the cerebral blood 
How and the oxygen brought to the 
brain are normal, these postulations 
ire not substantiated. However, the 
brain itself was unable to utilize oxy- 
gen to a normal extent in convulsive 
eclampsia. 


causes of eclampsia are 


It has repeatedly been shown that 
there is capillary spasm in various por- 
tions of the body during this disease. 
vascular resis- 
tance found in all toxemias adds an- 


[he increased cerebral 
other reason to believe that this is a 
generalized vaso-spasm. 


intra-articular Temperatures in 
STEVEN M. Horvatn, Ph.D., and J. 
HoLLANper, M.D. (Dept. of 
Medicine and Arthritis er Hospi- 
tal of the Univ. of Penna. ). A relatively 
simple method of intra-ar- 


ticular (knee, elbow and ankle) tem- 
peratures has been utilized to deter- 
mine the degree of synovial hyperemia 
resulting from a disease process and to 


evaluate the etlect of various modalities 
of physical therapy on the joint tissues. 
Approximately 50 individuals, a few 
normals but mostly patients suffering 
from various arthritic diseases, have 
now been studied. 

An excellent correlation has been 
observed between the joint tempera- 
ture and the clinical state of patients 
with rheumatoid arthritis. Patients with 
degenerative joint disease were found 
to have higher intra-articular tempera- 
tures than would have been predicted 
from. skin temperature over the joints 
and from their respective clinical 
states. 

A number of procedures of physical 
therapy have been investigated. Pas- 
sive movement of the affected joints 
resulted in a slight elevation of intra- 
articular temperature. Tentative classi- 
fication of heating modalities is now 
possible and is apparently dependent 
on their ability to penetrate the tis- 
sues. Interesting reflex effects follow- 
ing application of hot or cold packs . 
to a joint occurred. The application of 
hot packs results in a lowering of in- 
tra-articular temperature and, con- 
versely, application of cold packs re- 
sults in elevation of joint measure. 


Non-Uniform Lung “Ventilation. 
Warp S. Fowier, M.D. ( Dept. of Phy- 
siology and Pharmacology, Graduate 


School of Medicine, Univ. of Penna. ). 
Continuous analysis of N», content 
(Lilly-Hervey nitrogen meter) and 
volume flow of alveolar gas expired 
after one inspiration of 99.6% Oz 
showed the N. content to increase 
several percent as expiration continued. 
This indicates that (a) inspired gas is 
not evenly distributed throughout the 
functional residual air, and (b) with 
quiet breathing the poorly ventilated 
areas of the lung empty proportion- 
ately more later in expiration. In 38 
of 40 healthy men, increasing Ne con- 
tent was found in alveolar gas of ; 
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piration. 


ot the variation in alveolar No 


quiet tidal ex The magnitude 

content, 

expressed as relative dilution of alveo- 

larger inspired volume, smaller prein- 

spiratory 


lai by inspired Oz, decreased with 


lung volume, inspiratory 
breathholding tor 20 seconds, smallei 
expired volume, and rapid expiration. 
Less variation was found with hyper- 
pnea y and _ post-exercise 
than with quiet breathing. If a quiet 
expiration was immediately followed 
by a forced maximal expiration, a sud- 


den increase in N> 


(voluntary 


content occurred 
coincident with the forced expiration, 
indicating a proportionately greater 
emptying of poorly ventilated areas by 
the forced expiration. 

Unequal volume ventilation of the 
lungs has been thought to result from 
if 


certain areas of the lung fill early in 


uneven lung expansion. However, 
inspiration, they may receive more of 
the dead space gas than other areas 
which fill later. 
ditterences may thus arise despite uni- 


Alveolar composition 
form volume ventilation. This possi- 
bility is supported by 2 findings. When 
insipration began at the maximal ex- 
piratory position, (a) added _ inspira- 
tory dead space increased the variation 
in alveolar N. (b) when 
a single inhalation consisted of Oz fol- 
lowed by air, the early expired alveolar 
gas had a higher Neo content than later 


content, and 


expired gas. 


MEDICAL SCIENCHI 
of Penna., and the An 
Dept. ot 


University 


Research, Univ 
Human 
The 


pt ‘r-surtace 


thropological Lab 


\natomy, Oxtord 


present per-weight and 


area standards tor cardiac output 
sharing a statistical fault common. to 
all ration standards, give tigures that 
are too high for large men and too low 


New 
multiple regression type have theretor« 
been developed, both for the ballisto 


tor small ones. standards of the 


cardiographic and the catheterization 


methods. These methods can be shown 
to agree excellently when the statistical 
relations between them are examined in 
the light of the of 


bility of each. The ballistocardiograph 


coetticients relia 
standards are based on data upon 50 
students obtained by the author when 


working in Dr. Starrs laboratory, and 


previously communicated to this So 
cietv (1 and on the large series of 
Starr and Schroeder? covering 174 
persons of wide age range. To bring 


the ballistocardiograph figures into lin 


with the Cournand* catheterization 
values when Starr's recommendation 
to omit the aortic cross-section is fol 


lowed, the constant 33 in the ballisto 
cardiograph formula has been replace 
by the approximate value 100, making 
the formula 


S\ 


(ml 1002 area | area | 


when the areas are measured in milli 
meter-seconds. 


\ biometric examination of all pub 


[he Construction of Normal Stan. !ished series of cardiac output values 
dards for Cardiac Output in Man. J. M. has led to the following new  stan- 
Panner, M.D.* (Lab. of Therapeutic dards: 

For the Starr ballistocardiograph 
Estimate Stroke Volume (ml 33 Surface Area (sq. in 85 Heart Rate (per min 
85 Age (vears)+75 for Men 
21 Surface Area (sq. in 10 Heart Rate (per min 
15 Age (years)+-80 for Women 
Estimate Cardiac Output (1/min.)=2.6 S.A.—.055 Age+3.0 for Men 
2.1 S.A.—.045 Age 3.1 for Women 
For catheter standards, means at the level of Cournand’s series have been assumed givit 
Estimate Stroke Volume (ml. —53 S.A.—.85 H.R.—.65 Age+71 for Men 
—53 S.A.—.75 H.R.—.65 Age+64 for Women 
Estimate Cardiac Output (1/min.)=2.6 $.A.—.042 Age+2.5 for Men 
2.6 S.A 042 Age+2.8 for Women 
Pi t address, Sherrington School of Physiology. St. Thomas Hospital, London SEI 
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» An These equations should be regarded as major terms in longer, more accurate expressions 
iman nd are subject to revision as new data accumulates; they apply only between the ages of 20 
Th ind 70. The standard error of estimate of stroke volume is about 11 ml. and for cardiac output 
‘ 


out 0.8/1 min. A value differing from the standard by twice this amount should be regarded 


rhace probably ibnormal 
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THE Diasetic’s HANDBOOK. By ANTHONY M 
SINDONI, JR., M.D., Chief, Department of 
Metabolism, Phila. General Hospital. With 
6 contributing authors. Pp. 194; 7 ills. New 
York: Ronald Press, 1948. Price, $3.00. 
[His handbook opens with a section listing 

the common questions asked by diabetic in- 

dividuals. To didactic 


these, answers are 


given. The next sections deal with symptoms, 
compli ations, insulins, foods, laboratory tests, 
book 
information but 
much that is superfluous, thus interfering with 


specific care, and general hygiene. Phe 


contains much necessary 
proper emphasis of the more important as- 
pects 
of the 
rhus on page 42 it is stated “mg. (mil 
tenth of a 
mately 2 grains”: and on page 53 in the ta 
ble, one that insulin shock “Follows 
within a few minutes after insulin injection 
The facts are correctly set forth in the dis 
cussion Furthermore, on page 6 and else- 


Certain errors detract from the value 


book 


ligram)—one gram, or approxi 


finds 


impression is given that only “25 


to 30 percent of the cases are due to hered 
ity.” Such phrases as “cheating on their diet” 


where the 


ind “The trouble with many persons is they 
drink sufficient water” are frequent 
Despite Suc h deficiencies, the book can serve 
as a reference textbook for the patient and as 
a useful adjunct to the physician’s guidance. 


do not 


F. D. 
SUCCESSFUL MARRIAGE. Edited by 
FISHBEIN, M.D., and Ernest W. BurceEss 
Ph.D. Pp. 547; 13 figs. New York: Dou 
bleday, 1947. Price, $6.00. 


ALTHOUGH the number of 
seling books being published is rapidly in- 
the merits of this volume make it 
very welcome. The efforts of 38 well-qualified 
iuthors are grouped in the following: 1 prep 
aration for 2. the marriage; 3. con 
childbirth: 4. the 
child in the family; 5. social problems of sex 
and with each section subdivided 
into 6 or more parts. The editors are to be 
commended for their choice of contributors 
and for fine editing. The authors, themselves. 
have covered their respective problems with 
noteworthy clarity and a directness and sim 
plicity of language which is laudatory. 

Every phase of the marriage problem is 
mentioned and discussed, although some ar 
necessarily brief. The 


marriage-coun- 


reasing, 


marriage; 


ception, pregnancy and 


marriage, 


ticles are text, which is 


( 600 ) 


BOOK REVIEWS AND NOTICES 


retreshingly readable, seems to be pit hed 
a collegiate level. Each « hapter contains a list 
of references, and a well-organized index 
included. The 


to the practitioner 


volume can be recommend 


to young peopl conten 


plating marriage, and for use in the classroor 
G. 
GivE THemM A CHANCE To TALK: Handbo 


of Speech Correction for Cerebral Pals 


By BeRNEICE R. Rutuerrorp. Foreword by 


Joun F. Pont, M.D. Pp. 116; 9 ills. Mir 

neapolis: Burgess Publishing Co 1948 

Price, $2.75 

FOLLOWING brain injury, defective musi 
movements and speec! detects mav be ol 
served, which in the group of cerebral Pp 
sied children, have been all but incurabk | 
such disorders Mrs. Rutherford’s pioneer w 
iffords techniques whereby remarkable 
provement may be obtained. For the spast 
athetoid, or ataxic, defective movements t 
methods include proper manipulation ot 
speech musculature visual stimulat 
through watching one’s movements in an 
ror; critical listening to one’s spee h: strengt 
ening and controlling the tongue muscl 
strengthening the neck muscles and gainit 


muse les ot bre ithing le iT! 


control of the 
ing to synchronize breathing; correction of 1 
necessarv and undesirable habit patterns 
N. 
Edited by Mart 


PRACTICAL THERAPEUTICS 


Emit Renruss, M.D., F.A.C.P., F. Ke 
NETH ALBRECHT, M.D., and ALison How! 
Prick, A.B., M.D., with 13 Contributor 


Pp. 824: 70 ills Balt VW illian s & Wilk 


1948. Price, $15.00 

luis is a book which the general pra 
tioner will find invaluable. It tells what 
do and how to do it, and gives thousar 


of useful 
devoted to symptomatic therapy, but most 
the book 


citic 


prescriptions. There is a_ se 
is devoted to the treatment of 
Inevitably, there is a 
amount of repetition, but this 
sarily a disadvantage; one does not have 
search through the book to find the desir 
information. The layout is well planned; 

type is large and easily read 


disorders cert 


is not ne 


Untortunat 
there are numerous typographical errors 
misplaced decimal points which might pt 
embarrassing or worse to the physician wh 
not conversant with both the apothecaries 
the metric system of drug dosage a. i 


tilts ible ViITUuses 


BOOK REVIEWS 


HANDBOOK OF PRACTICAL BACTERIOLOGY 
By T. ]. Mackie, M.D., Prof. of Bacteri- 
ogy, Univ. of Edinburgh, and |. FE. Mc- 
CarrNney, M.D., Fellow Rockefeller Inst. 
New York. Sth ed. Pp. 624. Balt.: Williams 
& Wilkins, 1948. Price, $7.00. 

Or THE volume’s 3 parts: An introduction, 
luding discussions of the general biology 
micro-organisms and immunity rela- 
to practical bacteriology. A second part 
bacteriologic il technique, is tollowed by 
description of micro-organisms (including 

and their bacteriological di- 
nosis. There are numerous diagrammatic 
strations and tables but no photographs. 

As a practi il manual, the text contains many 

s of useful information not found in other 

ks of this nature. The chapters on viruses 
pathogenic fungi, although brief, are 
helpful. The descriptions of the diseases 
ed by pathogenic micro-organisms should 
particularly useful for non-medical labora 
ry personnel. However, the advisability of 
luding such subjects as discussion of the 
logic tests for syphilis and a few proto- 
parasites, which are better described in 

rks of different nature, is open to question. 


HeEMOsTATIC AGENTS, WITH PARTICULAR REF 
ERENCE TO THROMBIN, FIBRINOGEN AND AB 
SORBABLE CELLULOSE. By WALTER H. SEE- 
ERS, M. S. Ph.D Prot. of Physiology 
Wavne Univ. Coll. of Med., and ELwoop A 
SHARP, M.D., SecD., Director, Department 
Clinical Investigation, Parke, Davis and 
Company. Pp. 131; 27 ills Springfield, Ill 
Charles (¢ Thomas, 1948. Price, $4.50. 
PHIs monograph fills a definite need for 
eons, dentists and others, who wish to take 
intage of recent de velopments in the field 
emostasis. It condenses in a_ short space 
in very readable form the practical and 
of the theoretical background for the 
t thrombin, fibrinogen, oxidized cellu- 


fibrin foam, and gelatine sponge. The 
n on blood clotting largely avoids con- 
tr rsial matters and so might seem incqm- 
p to some readers. However, it does set 


clearly those points which the authors 


rd as established. The chapters on throm- 


t fibrinogen. and oxidized cellulose are 
lly good |. R. 
AND RELATED PHENOMENA. By 


c Ponper, M.D., D.Sc.. The Nassau 
spital, Mineola. Pp. 398; 69 ills. New 
rk: Grune & Stratton, 1948. Price, $10.00. 
iis volume is the third of a similar nature 
hed during a period of 25 vears by a 


AND NOTICES 60] 


very active worker and a recognized authority 
in the field of hemolysis and_ the general 
properties of the red cell. Like its predeces- 
sors, it brings together in one place the results 
of the author's own extensive and important 
researches up to the date of publication, and 
would be of value for this reason alone. But 
in addition it provides a stimulating discussion 
of the more important work of others in the 
same general field, its references to the litera- 
ture including more than 600 titles. Though 
dealing primarily with the subject of hemoly- 
sis, it very properly devotes about half of its 
pages to a description of the general proper- 
ties of the cell which is hemolyzed. Readers 
other than specialists will doubtless find this 
portion of the book of greatest interest; but 
no serious student of the erythrocyte can at- 
ford to be unacquainted with its entire 
contents. M. J. 
Venous THROMBOSIS AND PULMONARY EMBO- 
tisM. By Hanotp Nevunor, M.D., Clinical 
Prof. of Surgery, Columbia Univ. Pp. 159. 
New York: Grune & Stratton, 1948. Price, 
$4.50. 
luis monograph on the related subjects of 
acute venous thrombosis and pulmonary em- 
bolism is based chiefly on the author's expe- 
rience On a board designed to study the role 
of pulmonary embolism in hospital deaths. 
It draws heavily on the extensive literature of 
the subject, but maintains its own opinions 
capably. Conclusions are based on a wide 
knowledge of the problems in surgery, gyne- 
ology, and medicine, and are illustrated by 
numerous case histories. It is refreshing to see 
the author treat cases individually, rather 
than by general rule. He gives, for instance, 
his reasons for or against anticoagulant ther- 
apy, or venous ligation, in any one case. No 
physician or surgeon can read this monograph 
without gaining a respect for the danger of 
venous thrombosis in both surgery and medi- 
cine, nor will he avoid using prophylactic 
measures to help prevent venous thrombosis. 
Nor will he anv longer “treat” this dangerous 
disease by the old-fashioned rest and eleva- 


H. M. 


tion, alone 
THe SKULL, SINUSES, AND Mastrous. A HAND- 

BOOK OF ROENTGEN D1aGnosis. By BARTON 

R. Younc. M.D.., Prof. of Radiology, Temple 

Univ. Medical School. Pp. 328; 141 ills. 

Chicago: Year Book Publishers, 1948. Price, 

$6.50. 

Tuis most recent and final volume in the 
series is an excellent contribution to the small 
group of books which lend themselves to easy 
reference by the active practitioner. The many 
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HUY? BOOK 


llustrations are of superior quality and relate 
to the text on the facing page, an arrangement 
which has the fault of requiring reading of an 
entire page yet al- 
material to be 
a manner which may still be read 
The written 

clear, related to clinical rathet 
ind the 


ide quate 


for clarification at times 


lows an unusual volume of 


covered in 


In continuity presentation 1S 


than didactic 
comple teness should be quite 
tol general practitioners and most 
specialists Che 


conciseness of 


value to the 


explanation 


iakes it also of radiologist 


ind neurosurgeon 


The elaborations of pneu 


nographic, angiographic and special appara- 


tus techniques, such as body section roentgen 


graphy, may well be obtained trom other 


sources by the specialists primarily concerned 


R.C 


AN INTEGRATED 
( moplete 


\IEDICINI \ 
Practice of \Vfedicine 
Diagnosis by 


PRACTICE 
General 
Differential 
Symptoms to Specific 
Patient. By 
Four 
ills 305 in color 
1947. Price, $50.00 
luis is not merely a new work. but a new 
kind of work. It attempts i 
publi ition all that a 
ibout the various 
ciali ed as well as general 
ind about the 


Presenting 
Management of the 
THomMaAS Hyntan, M.D. 
Index Pp 1336: 1184 


Phila.: W. B. Saunders 


HAROLD 


volume and 


to put into one 
practitioner needs to 


ramiti 


itions of spe 
medical practice 
unde rlving tacts from the basic 
ollate 
that material so that it be 
ible when presenting 


key Che 


ind cross-references that make the 


ot 


sciences; and (b to arrange, « and in- 


tegrate easily avail- 
symptoms furnish a 
emphasis lies in the arrangement 
25 sections 
the book parts of a unified whole rather 
than isolated texts in a spec ial medical field 
The « brilliant 
major in medical writing. 
the idea, 


it should or can be. In 


oncept is and constitutes a 
idvance 

The execution of 
et all that 
it this 


three things: systematically read through most 


how: ver, 18 not 
arriving 
done 


conclusion, the Reviewer has 


of the work; used it daily for a vear in th 
teaching as well as the practice of internal 
medicine; consulted with a number of general 


practitioners who have used it in thei 
practice 

criticism by the 
that the was in 


adequate and that recourse to other texts was 


The usual general practi 


tioners was intormation 


frequently necessary. This would seem re 
mediable only by making the work larger, 
ind some thought that should be done. It 


could be done, but there remains the need to 


draw a line somewhere between a “working” 


text and a reference or encyclopedic text 


REVIEWS 


AND NOTICES 


rhe Reviewer himself found the work 
most useful one. While the Author had pri 
marily the general 
would seem that th 


mind, i 
work in its present for: 
is even more useful to the specialist, almos 
regardless of his field of interest 
because the publication offers concise up-to 


practitioner in 


Chis is tru 


date information on fields about which th 
specialist has not thought or read for a lon 
time, and on whose book-shelves the mos 
recent information is in the textbooks whic 


he acquired as a medical student. Let it b 
remembered that in addition to internal med 


ophthalin 


urology, gyn 


cine the work covers psychiatry 
logy, otology, rhinolarvngolog, 


cology obstetric pediatrics orthopedic 


dermatology, minor surgery, anesthesiolog 


najor surgery, ilescence and rehabilita 
tion, basic science review, physical diagnos 
dietetics, radiolog pharmacology ther ipe 
tics, and dentistry! 

Good points in lude the many and exces 
lent differential diagnostic tables and_ tl 
numerous illustration Some of the color pl 


tures are too “colored e.t the rose sp 


of typhoid fever The index is well prepar 


ind there are many timely cross-reference 


At times one gets the impression that topi: 
have 


been covered by the “scissors and past 


route, rather than on the tirst-han 


transmitted b 


basis of 


knowledge. Filariasis is not 


mites, is not diagnosed by dark-field examin 
tion, nor with any reliability by skin tests, n 
is it attended by generalized edema as state 
in the text. No one familiar with the diss 
would have thes statements. Other 


cited. The 


lustrations have also been gathered from mat 


comparable instances could be 


commendabk under tl 
Future and a great 
number of skilled collaborators should recti! 
such minor short-comings. 


sources, a prac tice 


circumstances. editions 


[The Author is to be congratulated on tl 
monumental work which he has conceiv 
and produced R kK 

NEW BOOKS 
British Encyclopedia of Medical Practi 

Editor-in-chief, Rr. Hon. Lorp Horop1 

G.C.V.0O., M.D Pp. 539. With Cumul 

tive Supple ment. Pp. 377. London: Butte 


| 
1948 Price 


surveys of 


Ltd., 


CRITICAI 


worth 
14 branches of t 
presente d, togetl 
with a section on Recent Ds velopments in 
Pharmacology and Therapeutics. More than 
half the space is occupied by a 


physicians’ work are 


few hu 
dred abstracts, 

Advances in Carbohydrate Chemistry. Vol. 
Edited by W. W Pu.D., M 


PIGMAN, 
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BOOK REVIEWS 


Pu.D., and (for the British 
Isles) STANLEY Peat. Pp. 424. New York: 
Academic Press, 1948. Price, $8.50. 
luis volume continues the record of the 
previous volumes in presenting authorita- 
tive articles upon a variety of special top- 
cs. There are presented 11 reviews dealing 
with stereochemistry, biochemistry and or- 
ranic chemistry of carbohydrates (includ- 
ng cellulose) written by qualified investi- 
rators trom Great Britain, Germany, Swe- 
den and the United States. Of particular 
nterest are the chapters on (1) The Mo- 
ular Constitution of Cellulose (J. Comp- 
mn 2) Isotopic Tracers in the Study 
f Carbohydrate Metabolism (S. Gurin); 
}) Products of the Enzymic Degradation 
of Starch and Glycogen (K. Myrback):; (4 
lhe Polysaccharides of Mycobacterium Tu- 
berculosis M. Stacey and P. W. Kent 


nd (5) The Chemistry of Streptomycin, 
R. U. Lemieux and M. L. Wolfrom). 

H. V. 
Cl} les Governing Eye Operating Room 
Procedures. By Emma 1, CLEVENGER, R.N., 


Supervisor Eye Operating Room, New York 
Eve and Ear Infirmary. Pp. 215. Illustrated. 
St. Louis: C. V. Mosby, 1948. Price, $5.50 
luis is a valuable book to have in all eve 
rvices in the hospital. It is a referenc 
ok and is well indexed. Whenever a 
irse, or for that matter a surgeon, wishes 
find the technical details of instruments 
r other equipment connected with an eye 
yperating room, an excellent exposition 
in be found in this book. This is very 
ne-saving, for such details are not easily 
be obtained in any library and can be 
und only by consulting instrument mak- 
catalogues, which is cumbersome. The 
ok naturally leans toward the operating 
chniques used in the New York Eye and 
uw Infirmary, but this is by no means a 
sadvantage. The book should be in the 
ssession of every eye operating room 
F. A. 
Medical Clinics of North America. Mayo 
nic Number. Pp. 303; 49 ills. Phila 
B. Saunders, 1948. Price, $15.00 a 
il 

FOLLOWING 5 papers on the clinical fea- 
res and treatment of the types of con- 
nital heart disease that are particularly 
enable to surgical treatment, a variety 
subjects are reviewed: diseases of the 
roid, ulcerative colitis, megacolon, peri- 
eal lavage, the treatment of infectious 

eases, pernicious anemia. W. J. 
Modern Trends in Diagnostic Radiology 
ted by J. W. McLaren, M.A., M.R.C.S., 
Thomas's Hospital, London. Pp. 464; 


NOTICES 


381 ills. New York: Paul B. Hoeber, 1948. 
Price, $12.00. 

Tus is a collection of scientific papers 
by 32 authors most of whom are British. 
A wide variety of subjects is included, 
ranging from such fundamentals as “The 
Meaning of Speed and Contrast in X-ray 
Materials” and “Safety in the Radiodiag- 
nostic Department” to “Pulmonary Hemo- 
siderosis”, “Foetal Abnormalities’, “As- 
pects of Hydatid Disease” and “The Law 
Relating to the Practice of Radiology”. The 
articles in general are well written. Other 
informative contributions not previously 
mentioned are “Radiographic Diagnosis of 
Tumors of the Pharynx and Larynx” (F. 
Baclesse ), “Radiology of the Heart” (P. 
Wood), “Some Aspects of Ventriculography 
and Encephalography” (Erik 
and “Cerebral Angiography” (Arne Enge- 
set and Kristian Kristiansen). Certain por- 
tions are disappointing but the book in 
general is a worthwhile contribution and 
should be of interest to radiologists and 
radiology students P. 


The 1947 Year Book of Pediatrics. Edited by 


Isaac A. Ast, D.Sc., M.D., Emeritus Prof. 
of Pediatrics, Northwestern Univ. Medical 
School, with Arrnur F. M.D., Asso- 
ciate Prof. of Pediatrics. Pp. 454; 91 ills. 
Chicago: Yearbook Publishers, 1948. Price, 
$3.75. 

LIkE all its predecessors, this issue of the 
Year Book of Pediatrics consists of a useful 
digest of current articles of pediatric in- 
terest gathered from many sources, ar- 
ranged and classified so as to be conven- 
iently accessible for reference. The volume 
is dedicated to Dr. Isaac Arthur Abt, noted 
teacher and author and editor of the Year 
Book of Pediatrics since its origin 46 years 
ago, who celebrated his 80th birthday in 
full vigor on December 18, 1947. 

I. W. 


NEW EDITIONS 
Manual of Practical Obstetrics. By O'DoNEL 
Browne, M.B., M.A.O., Rotunda Hospital, 
Dublin. 2d ed. Pp. 267; 218 figs.; 8 plates. 
Balt.: Williams & Wilkins, 1948. Price, 
$9.00. 


Gray’s Anatomy of the Human Body. Revised 


and edited by Cuartes Mayo Goss, M.D., 
Prof. of Anatomy, Louisiana State Univ. 
25th ed. Pp. 1478; 1263 ills., mostly in 
color. Phila.: Lea & Febiger, 1948. Price, 
$14.00. 


The Hair and Scalp: A Clinical Study. By 


Acnes Saviti, M.A. 3d ed. Pp. 304; 54 ills. 
Balt.: Williams & Wilkins, 1944. Price, 
$4.75. 
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OU4 BOOK 


HE contents of this small, attractive 
volume are as satisfactory as its external 
ippearance. It both a 


background of the subject of hair, espx 


includes scientitic 


cially as far as its physiology and chem 
istry are concerned, and also presents de 
tailed directions for the care of normal hait 
ind s¢ alp and a discussion of their disor 
ders. This practical, carefully prepared and 
well illustrated book 
an { unqualific d recommendation 


continued 


H. B 


deser\ es 


A. METTLER, M.D.., 
Anatomy, College of 


Neuroanatomy. By FRED 
Ph.D., Assoc. Prof. of 
Physicians and Surgeons, Columbia Univ 
2d ed Pp 536; 357 ills., 33 in color. St 
Louis: C. V. Mosby, 1948. Price, $10.00 

IN THis edition important additions an: 
changes have been made, while the gen 
eral plan remains the same. New material 
has been added on the arterial supply and 
venous drainage of the different parts ol 
the brain and spinal cord. The description 
of the thalamic subdivisions has been made 
understandable by a 
grams in which many 
of the 
specific areas of the cerebral cortex. Th 
results of the have 
been utilized in this presentation of the 
thalamus and will be novel to most stu 
dents. Other interesting topics are the in 
nervation of the meninges, the spinal mec! 
micturition and the connections 


more series ot dia 
of the subdivisions 
thalamus have been correlated with 
resear¢ h 


most recent 


anism of 
of the basal ganglia. There are 47 pages « 
bibliography but little reference is made to 
these in the text. This book gives one of 
the most comprehensive and detailed a 
counts of the minute structure of the centra! 
nervous system that is available for students 
ind others interested in the subject. 
W.A 

Affecting the Vulva. By EvrzaBetu 
Hunt, M.D., Hon. Consulting Dermatolo 
gist, South London Hospital for Women 
3d ed Pp 211; 36 ills., 19 color plates St 
Louis: C. V. Mosby, 1948. Price, $7.50. 

luis edition contains considerable addi 
tions especially to the sections on treat 
These are detailed in the prefac 
Although the Reviewer regards this as a 


iseases 


ment 


useful volume, there are a number of con 
cepts which are open to question. For ex 
ample, syphilis “is considered to be an 
condition resulting from inocula 
tion with spironema pallidum”. In a book 
appealing to general practitioners, bicarbo 
nate-glycerine treatment (p. 121) for ro- 
dent ulcer might better be omitted. Aside 
from such minor points, this is a worthy 


H.B 


allergic 


successor to the previous editions. 


REVLEWS AND 


Conference on Metaboli 


Gardin 


NOTICES 


\spects of Cont 
15th Meeting. Edited by Epwar 
C. REIFENSTEIN, |r., M.D., Sloan-Ketterin 
Institute, New York Pp. 163; 35 ills. Nev 
York Josiah Macy |r 1945 


Price, $2.25 


scence. 


Foundation, 


CHE first part 
voted to a symposium on the physics, chem 


of this public ition is dé 


istrv, and clinical applic ation of isotopes 
Many 


given which ire of 


medicine fundamental facts ar 


utmost importance 
research workers in this field. The secon 
part on the endocrinological control of me 


tabolism 1Ti¢ ludes irticles on steroid al 


fects on bone metabolism; adrenocortic 


trophic hormone 


therapy in panhypopitu 


stinal excretion during intr 


tarism inte 
venous alimentation, and corticoid excreti 
svndrome. In all 

ire presented G. R 
An Introducti f Dermatology. By G. H 
PERCIVAI D., Grant Professor of Der 
matology, Univ. of Edinburgh. 11th ed Py 
349: 235 ills. Balt Williams & Wilkin: 
1947. Price 
fo THOSE of us brought up on earlie: 


in Cushing's 


24 paper 


less dressed up ( litions ot the late Si 
Norman Walter's 
product evokes mil 


Percival 
This edition 
is entirely rewritten but retains the 


Introduction 
xed feelings 
origin 
intent to present useful, if not compl te 
ire not stressed and Walk 
sketches have 


R irities 
ers histopathologi 


system 


been Te 


pl iced by colored photomi roger iphs most] 


iification. There are few 


In low “power! 
typographical errors. This edition continue 
to provide the practitioner and student wit! 
a pleasant introduction to a difficult branc! 
H. B 

Handbook of Skin Diseases. R 
vised by JoHN KINNEAR, O.B.E., T.D 
M.D M.R.C.P Ed D.L. Lecturer 

Diseases of the Skin. St Andrew's Un 

5th ed Pp 250: 80 ills... 20 color plate 
Balt Williams & Wilkins, 1948. Pri 


of me dic ine 


well-1 
ceived book, the author has plac ed much 
little space 


neous cise ises On 


Ix ruts edition of a_ previously 
ittempts to classify cut 
an etiological basis a 
uses a diagrammatic method for represent 
ing the histopathology of many of t 
The text is well writ 


illustrations are clear and the \v 


processes fat scribed 
ten, the 
ume contains but few statements not 
kee ping with current practice. Although t 
now deprecated local use of penicillin 
espoused, the author wisely decries the « 
plovment of sulfonamides topically. 


H. B 


